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SUMMARY

Tables are presented of the following theoretical characteristics of hydrogen
gas: composition (partial pressures of H,, H, H", H-, electrons, and quantum
states 1 through 5 of H); opacity (total spectral absorption coefficient and
Rosseland mean opacity); thermodynamic properties (enthalpy, free energy, and
entropy); and ionization potential lowering. All data are tabulated for fourteen
total pressures between 1 and 1000 atmospheres and for twenty-one temperatures
between 3000 and 200,000 R. Spectral sbsorption coefficients are tabulated for
thirty- three wave numbers between 1000 and 400,000 cm-l at each pressure and
temperature. The equations employed in making the theoretical ealculations are
listed and typical examples of the tabulated data are presented in graphical form.

The calculations described herein were carried out under Contract NAS3-3382
with the Lewis Research Center of the National Aeronautics and Space Administration,
and originally published as United Aircraft Corporation Research Leboratories Final
Report No. B910168-1, dated September 1963.



ANALYSIS

Composition (Ref. 1)

Basic Reactions

2 = 2H. (l)
== H'+ e (2)
H +es= H (3)
H, == H}+ e (4)

Basic Mathematicsal Relations

Dalton's law of partial pressures:

P = PH2+ PH2++PH+ P +P -+P, (5)

5
Pi 2 Puim (6)

n=i
Electrical neutrality:

P.,+P., = P _+P (7)

Dissociation of hydrogen (Ref. 2):

K, = th/(PH)2 (8)

Log K, data for temperatures between 298,16 °K and 6000 °K are given
in Table I. Intermediate points are determined by linear interpolation.
Above 6000 °K, Kp is determined by a logK, vs.!/T extrapolation of the
data in Table I.




Saha equations (Ref. 3):

PP hel -
H'e _ /2 - ( H )
PH' = AQ,T exp KT

28 @mm? (k)"
- S

Partial pressures of excited states:

P. g ( hc wpy )
= H=2n -
PH(“) - OH exp kT
Partition function of atomic hydrogen:
hc wp,
Qy = ,:L;:qn e"p“( kT )

Statistical weights (Ref. 4):

g, = an; “’n+|2+“’n < 1,
o = [Pemrm ] oty faath cq <,
9, * [E“%'::—:,h:+|j nz; ﬂru_-_zﬂ<IH2wn
g, = 0 I, < w"";w"

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)



Corrected ionization potential (Refs. 5 and 6):

I, = I, - G (19)
2- . /3
c _*8 € A Ng + 3 (I+2"2) ez (20)
v T The 4 ~ 2" ‘nep

Typical values of C, as a function of temperature for total pressures of
10, 100 and 1000 atm are illustrated in Fig. 1.

o = 21
[41r(|+2)e2 Ne] (21)
z = | (22)
- NO Pe
Ne = —RT (23)
I, = I (24)
Ha Ha
Iy- = I;-u' (25)
Corrected term values (Ref. T):
wn = w;\ + (_',2 (26)
wp = Ry (1--5) (27)
2 6
_ 4may (n-1P
¢, = 3B hc (28)

Values of w;‘ are listed in Table II.




Working Equations ( 700 S T < 2500°%K)

P = PHZ * Py (29)
e
(akp P + 12—
= = 0
P, PH“) T (30)

Working Equations ( T > 2500 °K)

A Newton Raphson iteration procedure is employed to determine the simultaneous
solution of Egs. (5), (7), (8), (9), (10), and (11). 1In the first step P,- and P,:
are neglected (set equal to zero) while Egs. (5), (7), (8), and (9) are solved
simultaneously. Equations (10) and (11) are then used to determine P,- and Pyt
without further correction to the previously determined values of PH Py PHo,
Pe &and P . Estimates for initlal trial values of P and P to be used in the
iterative procedure are determined as follows:

12 12
(ak, P + )12 -
2 p
P = -q,+[q,+¢{ X }] (31)
@K, P +1)'2-
pH - p ZKp - 2Pe = P - pHZ - ZPe (32)
AU S o exp ~(1.09679 x 10% cm™ &) (33)
Vv P = P, 2.0 ‘ k

Error functions § \ and 82 are defined by the following equations in which the
initial values of R and P, are given by Egs. (29) and (30).

s/2 hc 1
_ - AT _ I“°H



where Q, is defined by Eq. (14) and I,, by Eq. (19).

Solutions are attempted such that:

8] < tP (36)

15,| < t (37)

where t is the desired tolerance for the iteration. New values of Pe and PH to
be used in the iteration until Eqs. (36) and (37) are satisfied are determined
as follows:

(P), = (R), + 0P, (38)
(Paly = (R, + OR, (39)

P38 /0P,)8, + 23, (o)
AR 7 T2K,p, * 11(38,73R, )~ 2(35 /3R,

(8, /9R,) AR, +3,

.- b1
af = @8,/ aFy) ()

oS,/dPé and dS,/dPH are estimated numerically by permitting a 1% variation in
the independent variable and using Egs. (32) and (33). Once the conditions re-
quired by Egs. (36) and (37) are satisfied P - and P, are determined by the use
of Egs. (10) and (11). (Note - if the exponent in Eq (10) exceeds T2, P,, is

set equal to zero. Similarly, if an exponent in Eq. (1h) exceeds T2, the corres-
ponding term is set equal to zero.)

The variation in composition with temperature (°R) is graphically illustrated
in Pigs. 2 and 3 for total pressures of 10 and 100 atm.

Absorption Coefficients

Neutral Hydrogen Atom Bound-Free Coefficients

The Lyman, Balmer, Ritz-Paschen, Brackett and Pfund continua are considered
6




on the basis of Kramer's continuum approximstion with Gaunt factors included

(Ref. 8):

bf_ bf Ny Pyn
Y = Tum R T (42)
b
. &R, o, (13)
H{N) 3/3 mC! nw
bf w 13 (2Ry
6 = - 01728 () (—lnzw ') (4%)
w 2 IH - w, (45)
n = 1,2,3 4,5 (46)

‘Positive Hydrogen Ion Free-Free Coefficients (Ref. 8)

ff ff Pyt
Oye = Oy lN3!2!' T (47)
2_2.2
R AL L' . ~ ¢z (48)
W 3/3mcrmk)'2RT¢
ff |Is
6 = 1+ 04728 (g) (r+ 2L (19)
Negative Hydrogen Ion Free-Free Coefficients (Ref. 9)
T > 40C0° K
o #f Ny B, P (50)
Y = T R T
-27 o SI2 -susze
tf 7.25x10 8 A f 2 2 (51)
: + (K
Tw (ak®)’ g (Mol Mg, %) g



2 k:[ 2 () + .zgﬂ(k)]
|M|,ol = g L3sin o(o sin” 3 (k

4
k L2 o L2 W ]
lMO,I'2 : % [3 sin” 8, (k) + sin" 3y (k)
'2
. 29,00 K
sin“ 8. (k) = .
° (1L.232K" - 0.1672)% + K'
|2
a0 "
S"‘ZSL’“" - — 2 z .2
(0.6100k' ~0.4292) + k
k' = ak" + kg
5.040 x 10°
8 = SR e
Ak = 9.3 x10 %w

Negative Hydrogen Ion Bound-Free Coefficients (Ref. 10)
(6.583x 10°cm ™' € w < I,-)

bf bf No Py-
G- * % R T
20 .
o 2 (b, ') x 107" (see table )
H o |
f = -1.0687745 + 1.044730ix10 " w

Molecular Hydrogen Dissociation and Bound-Free Coefficients (Ref. 11)
(LI76x 100 cm' € w € 2.14x10°cm’™)

o . o Mo By
e~ 9w, R T

8

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)



|

bf ?
Ha jzo0

b

]

f')x 0™

(se

e table I¥)

f = —33244 + 2.04541x10 > w

Iyman- @ Line Coefficients (Refs. 12, 13, and 1k)

bb
T

2
€

ol

2 2
€ ooaﬂzn

2h 2°

2c

2

I‘T =

) w } _
mc fn*wo)[w-%F+r$

R+ T

£t

No Puqy-

Bmao

RT

N P
(ﬁnat)zl.':(vsls)_hg__%

!
qQ -

3
8

[s#+|—31(1-nﬂ; z

z 2
(w+ wo) + ]"T

J

(63)

(64)

(65)

(66)

(67)

(68)

(69)

(70)

(T1)

(72)

(73)

(%)



Total Absorption Coefficient

. 5
bf bb bf ff ff bf (75)
= + +
° nz=,°mm Yom YO T TOe TO,
- /kT
o* = a [|_ehcw ] (76)

The variation in total absorption coefficient o® with wave number at several
temperatures (°R) is illustrated in Figs. 4 and 5 for 10 and 100 atm.

Rosseland Mean Opacity

fﬂ a8,
) ., T v (17)
IR ©| dB
L—O; dw
Bw = —————thz("J3 (78)
(ehcw/k[_o

Typical Rosseland mean opacity data are plotted against temperature (°R)
for several pressures in Fig. 6.

Thermodynamic Functions (Ref. T)

Enthalpy - H

10
o T v [ 5 ovrs -3, RT hcwn _-hcw,/kT| (79
1300 nHz(AHm)Hz+ ny |5 RI(T-300007°+ “5- & g S e ] (19)

' ! -3 [ '
+ 2n,. [3-R(T-300107] + 52090, + 367.0,

10




The enthalpy (Btu/lb) as & function of temperature (°R) is given in Fig. T
for pressures of 1, 10, 100 and 1000 atm.

Entropy - S

S _ _ (80)
Sy = nHZSH2+n [26 03 + 3 R In (555 298)+s ] [26 03+ 3R In (298 ]
+n'e[499+—2—Rln(298)] [ InP +n In P, +n lnH,,+n'eln Pe]
u (81)
i _ _H _ (g 81
Sy T (R In Q)
! ’ 10
H ! dinQ RT he Wy, ~hcw/kT (82)
H - Ho
T RT 7 q, &9 kv ¢

The variation of entropy (Btu/lb °R) as a function of temperature is

grephically illustrated in Fig. 8 for total pressures of 1, 10, 100 and 1000
atm.

Free-Energy -~ F

-3 8
Fo- Fapo = (H=Hy )= TS, x10 (83)

11



RESULTS

The data from the theoretical machine calculations are listed in Tebles V
through XVIII for fourteen total pressures between 1 and 1000 atmospheres, twenty-
one temperatures between 3000 and 200,000 ©R and for thirty-three wave numbers be-
tween 1000 and 400,000 em-1, Typical resulte are graphically illustrated in Figs.
1 through 8.

12
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LIST OF SYMBOLS

a Total absorption coefficient without stimulated emission, cm'l
a* Total absorption coefficient with stimulated emission, cm-1
a' Constant, 37 /B dimensionless
a, First Bohr redius, 0.5291 x 1078 cm-1
aq Rosseland mean opacity, an-1
o'i’f Bound-free absorption coefficient of the 1 th specles, em=1
o?b Bound-bound absorption coefficient of the 1th species, em~1
(inf Free-free absorption coefficient of the gth species, an~l
A Saha equation constant, see Eq. (12)
. A Medelung constant, 1,76 dimensionless
bj, b; Power series coefficients, see Egs., (60) and (63)
By Planck radiation function, erg (em-sec)-l
c Velocity of light, 2.9987 x 1010 em sec~i
C, Ionization potential correction, em-1
C, Term value correction, cm-1
D Debye shielding length, cm-1
f, f Power series functions, see Eqs. (61) and (64)
t' Lyman- @ line oscillator strength, 0.4162 dimensionless
F. Free-energy at temperature T, kcal (g-atom Hg)-l
Fice Free-energy at 300 %K, kcal (g-atom Hg)'1

15




LIST OF SYMBOLS

(Cont.)

a, Statistical weight of the n®® quantum level, dimensionless
G?‘f Bound-free Gaunt factor, dimensionless

(5'f Free-free Gaunt factor, dimensionless

h Planck constent, 6.6237 x 10-2T erg sec

h h/27, 1.0542 x 10-27 erg sec

Hy Enthalpy at temperature T, keal (g-atom Hy)™1

H.oo Enthalpy at 300 °K, keal (g-atom Hp)™t

HL Internal enthalpy of H, kcal (g-atom Hy)-1
(AHTsoo)H Enthalpy of Hp relative to 300 9K, kcal (g-atom)~1
I Tonization potential of species 1, cm~l

I, Ionization potential of specles 1, pressure corrected, em-1
I, Ionization potential of H, 1.09679 x 10-5 em™t
I, Ionization potential of Hp, 1.24572 x 107 cm™l
I'H_ Tonization potential of H™, 6.0503 x 103 em™!

k Boltzman constant, 1.3802 x ].0'l6 erg k-1

k' Momentum, atomic units

ko Initial electron momentum, atomic units

K, Final electron momentum, atomic units

Ak Momentum change, atomic units

Kp Equilibrium constant, atm™1

16




LIST OF SYMBOLS
(Cont. )
Azimuthal quantum number, dimensionless
-28
Electron mass, 9,107 x 10 g
Gram-atomic weight of H, lg (g-atom) 1
Gram-molecular weight of Hp, 2g (g-mo1)~1
Matrix elements, atomic units
Principal quantum number, dimensionless
Moles of species 1 per g-atom of H2 (1.008 g)
NMumber density of specles 1, om™3
1
Avogadros number, 6.024 x 10°3 mo1~1
Total pressure, atm
Partial pressure of specles 1, atm
Partition function, dimensionless
Ges constant, 82.06 cmd atm (mol, k)1
Gas constant, 1.987 cal (mol, OK)'l
Rydberg, 1.09679 x 10° cm™t
-1
Entropy at temperature T, cal (%X, g-atm Hp)
Internal entropy of H, cal (%K, g-atm He)'l
Entropy of Ho, cal (%K, g-atm Hg)'l
Tolerance, 0,01 dimensionless

Absolute temperature, %

17



LIST OF SYMBOLS
(cont.)
Relative velocity of perturbing and absorbing particles, cm sec”

Charge number, dimensionless

Fine structure constant, 7.297 x lO'3 dimensionless
Polarizability of Hp, 7.9 x 10722 cm3

Conversion factor, 9.869 x 10~7 atm cm® dyne~l
Potential function coefficient, cm§ sec™!

Gaxma function of i, dimensionless

Line half-width (collision broadened), em1

Line half-width (resonance broadened), cm™t

Total line half-width, cm~1

Error functions, see Eqs. (34) and (35)

S phase shifts

Indicates a change in a function

Electronic charge, 4.802 x 10710 esu

Temperature function, %k-1

Conversion factor, 1,013 x 106 dyne (cm® atm )-1
Bound-free cross-section of species i, en” (atom 1)1
Bound-bound cross section of species 1, cm® (atom 1)-1
Free-free cross section of specles 1, cm® (atm, atom 1)~1

Seha function, see Eq. (33)

18
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LIST OF SYMBOLS
(Cont.)

Wave number, em™1

Wave number of Lyman-a line, 8,224 x 10% eml

Term value of the ntR state of hydrogen (corrected), em~1

Term value of the n®h state of hydrogen, em-1

Electron

Atomic hydrogen

Atomic hydrogen positive ion

Atomic hydrogen negative ion

Atomic hydrogen in nth quantum state
Molecular hydrogen

Molecular hydrogen positive ion
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13

298,16
300

500

700

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100

TABLE I

Log K as a FPunction of Temperature for the

Dissociation of Hydrogen (Ref. 2)

Log KR

71,2098
70,7414
51,7421
40,3099
32,6669
27.1921
23,0744
19,8636
17,2883
15,1755
13,4105
11,9135
10,6275
9.5105
8,5311
7.6652
6.8941
6.,2029
5,5798
5,0151

13

2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100

20

193

4200
14300

4500
4600
4700

4800

4900
5000
5100
5200
5300
5400
5500
5600
5700
5800
5900
6000

Log KR

-0.6892
-0.8233
-0.9513
-1,0736
-1,1907
-1.3029
-1.4104
-1.5135
-1,6126
-1.7077
-1.7992
-1,8873
-1.9721
-2,0539
-2,1327
-2,2087
-2,2822
-2.3531
-2.4216



NN W R

TABLE II

Term Values w| for Atomic Eydrogen

whn
(em-1)

0
8.2259 x 10%
9.7492 x 10*
1,0282k4 x 10°
1,05292 x 105
1,06632 x 105

n u-'ln
(cm™l)

1.07440 x 107
1.07965 x 107
1.08325 x 10°
1.08582 x 105
1.08772 x 105

l—-'é‘\oooq

|

21



TABLE III

Coefficients (b;) for o

2.6507956
-6.6500124
-3.9389309

2.744908L x 10t

2.8881229 x 102
-3.3298565 x 102
-3.1994226 x 103

1.1586356 x 103

2.0094356 x 10
-6.6921698 x 10°
-7.5248539 x 1o%

OV O OoOWwn WM EHE o

22

11
12
13
14
15
16
17

19
20

bf
-

-6.1852081
1.7455342
1.7449724

-2.5154803

-1.9447658
2.1793403
9.3514543

-1.0316356

-1.3478633
2.0293272

LR

103
107
10%
102
10
10°°
103
102
103
10




wMnEOo

TABLE IV

Coeffictents ( b ) for O't,:fz

6.02562 4
'3:83067 5

1,48658 x 10-1 6
-6, 44324

23

-4,33887 x 10l
1.14258 x 10+
2.57385 x 10t



TABLE X a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
‘| ATMOSPHERE FOR 200,000°R AND 175,000°R

PRESS(ATM) 1, eNTHALPY (,2643+007 (BTU/LR) 0,1468¢004 (KCAL/G)
TEMP () 200000, FREE ENG »0.1588+008 (BTU/LR) «0os8821004 (XCAL/G)
TEMP (k) 111111, EMNTROPY 0,9261«005 (BTU/LRe=R) 05261002 (CAL/GeK)
DEN(G/CMI) 0,5528=007
QRN PPHN (ATM) TERM (1/7CVM) PPHT (ATM) 0.2253%004 PFE (ATM) 0.5000+000
1 0n,7452s006 0, PPH2 (ATM) 0,2860-015 PPH= (ATM) 0,7439«013
2 Nn,1077-005 82259,
3 n,1898+005 97494, JONIZATION POTENTIAL (1/CP) 107777,
4 0n,3149.005 102837, PAKTITYION FUNCTION 0.6047¢002
5 n,4763»005 105341, ROSSELAND MEAN OPACITY (1/CM) 0,2601=007
WAVE NUMBER ABS (O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/Cm) (1/CM) (1/CM) (t1/7cm) (1/CM)
1000, 0,3775=002 11000, 0,1053=004 70000, 0,1671=006
1500, 0,1340=y02 12000, 0,8574=005 750600, 0,1413=006
2n00, 0.6465=003 13500, 0,6495=005 A0000 . 0,1206-006
2500, Ny3700=003 15000, 0.5069=005% 90000, 0,8999«007
Inon, Ne2351=003 20000, 0,2>80=005 100000, 0,6903=007
4n0n, 0,1152-003 25000, 0,1528«005 125000, 0,2114=006
sSno0, i ,6740°y04 27500, 0,1490-005 150000 0,1365=006
5500, 0.,53808=-004 30000, 0.1221=005 175000 0,9302=007
600, 0,4328=404 40000, 0,06295=006 200000, 0,66062007
angn, 0,236u=y04 50000, 0,3736=006 300000, V,2226e007
10000, 0o1265=-004 60000, 0,2424=006 400000, 0,9968«008
PRESS(ATM) 1, ENTHALPY 0423944007 (BTU/LR) 03330004 (KCAL/G)
TEMP (k) 175000, FREE ENG =0,1358+008 (BTU/LR) «0¢7544+004 (KCAL/G)
TEMP (K) 97222, LATROPY 0,9128+005 (BYTU/LReR) 0:9128+002 (CAL/GeK) -
DENCr/CM3)Y  0,6318-007
QHN PPHN (£TM) TEKRM (1/CM) PPHT (ATM) 0,3059=004 PPE (ATM) 0.5000+000
1 N,1268»00% LY PPHE (ATM) 0,5680+015 PFHe (ATM) 0,1788=012
2 0.,3502-00% 82259,
3 N,2697+005 97494, IONIZATION POTENTIAL (1/CM) 1N767%,
4 N,4430+005 102837, PARTITION FUNCTION 048254002
5 N,c670»005 1053414, ROSSELAND MEAN OPACITY (1/CM)- 0,53442007
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
t1/CM) (1/CMm) (1/Cm) (1/7CM) (1/c™) (1/CM)
1nyn, n,5384=002 11000, 0.,1584=004 70000, 0,72627=006
1500, N,1921=y02 12000, 0,1292=004 75G0N, 0,2216=006
2non, 0,9306°004 15500, 0.5806+005 20000, 0,1888=006
2560, 0,5359=903 15000, 0.7665=00% 90600 0,1404-006
Ingn, 0.3410-y03 20000, 0.3914-005 100600« 0,1073=006
4nGo0, fn,168u=U03 25000, 0.,232¢=005 125000, 0,4125«006
5000, 0,9907=,04 275040, 0,2358%005 150000, 0,7645«006
580, N, 7867004 30000, 0.1934=005 175000 0,1790.006
6nuyn, N,637i=i04 43G000. 0.9971=006 200000, 6,32642006
Eyn, 0,319y=-004 56000, 0.5908=006 300000, 0,4206«007
10090, N,188u=u04 6u000. 0.3822=0Gy6 4000600 0,1875=007

24




TABLE X b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR 150,000°R AND 125,000°R

PRESS(ATM) 1, ENTHALPY 0,21464007 (BTU/LR) 0:31924004 (KCAL/G)
TEMP (W) 149999, PREE ENG «0,1132+008 (BTU/LR) “Ne62R7+004 (KCAL/G)
TEMP (K) 83334, tNTROFY 0.8975¢005 (BTU/LReR) 089754002 (CAL/G=K)
DEN(G/CM3I) 0,7371-007
OHN PPHN (ATM) TEKM (1/CM) PPHT (ATM) 0,4306=004 PFE (ATH) N,50004000
1 1,2397#005 0, PPH2 (ATM) 0,1238=014 PFHe (ATM) N,5043=0%2
2 0,2318»005 82259,
3 0,4009-005 97494, IONIZATION POTENTIAL ‘(1/CM) 107%47,
4 N,54992005 102837, PARTITION FUNCTION Ne3592¢0n2
5 0,9725+00% 105341, ROSSELANL MEAN OPACITY (1/CM) 0,1293«006
WAVE NUMRER ABS €O WAVE NUMBER AKS CO WAVE NUMBER AKS CO
(1/CM) ti/Cm) (1/CM) (1/CM) t1/cM) (1/¢M)
1non, 0,8437«002 11000, 0,2555=004 70000, 0,4442006
1500, 0,2921=002 12000, 0,2087=004 75600 1,3738=006
2non, 0,1422-002 13500, 0,1588=004 ROOODN, Ne3177=006
2500, 0,8241-303 15000, 0.1243=004 90G00. 0,2354006
3000, 0,5262=003 26000, 0.,6366%005 160600 141769006
anon, 0,2608=003 25000, 0,3779=005 125000, 0,9150«006
5060, 0,1552-003 27500, 0,4042~005 150000 0,5812«006
5500, 0,1235=003 30000, 0,3316=005 175606, N,5915006
6060, 0,1003-603 40000, 0.1708=G05 200000, 0,2742006
8noo, 0,5062=004 50000, 0.1008=005 300000, V,9012«007
10000, n,298a=004 66000, 0,64942006 400000, 0,40609007
PRESS(ATM) 1, ENTHALPY 0,1897+0607 (BTU/LR) 0010544004 (XCAL/G)
TEMP (R) 124999, FREE ENG #0,9094+007 (bTU/LR) «0:50%2004 (KCAL/G)
TEMP (K) 69444, ENTROPY 0.8793+4005 (BTU/LB=R) 087934002 (CAL/GeK)
DEN(G/CM3) 0,6845=007
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6639=-004 PFE (ATM) 0,5000+000
1 0,5520005 0 PPH2 (ATM) 0,3366=014  PFp~ (ATM) 0,3870011
2 10,4017-005 82259,
3 0,6593+005 97494, IONIZATION POTENTIAL (1/CM) 1607383,
4 N,10490004 102837, PARTITION FUNCTION 0.2405+002
S N,1557004 105341, ROSSELAND MEAN OPACITY (1/CM) 0,4117-006
WAVE NUMEBER ABS €O WAVE NUMBER ABS CO WAVE NUMKER ARS CO
(1/CM) (4/CM) (1/cm) (1/CM) t1/CM) (1/CM)
inun, 0,1332-001 11000, 0,45622004 720000 1,8458006
1%00, N,4822=002 12000, 0,3733=004 75600, 0,7694e006
2000, 0,2363°002 13500, 0,284%=004 A0U0Q. 0,60N9006
2500, 0,1380=002 15000, 0,2231°004 900pN, 0,4419e006
3non, n,8854-0403 20000, 0.,1145=004 100000, 0,3342=006
4npo, 0,4419~003 25000, 0,6798=005 125000 0,2%541005
sn0n, 0,2664=G03 27500, 0,7672=005 150600, 1,1597«005
550N, 0,2126-003 30000. 0.6457=005 175000, 1,1064=005
6nan, 0,1730=003 40000, 0,3514=605 200000, Ne7431=006
BoGn, 0,6791-004 50000, 0,1946=005 300000, U,2418=006
13000, N,5688=u04¢ 60000, 0,12452005 400000, 0,1073=006
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TABLE X c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR I00000°R AND 90,000°R

PRESS(ATM) 1, ENTHALPY 0,1649+¢007 (BTU/LB) 0.9160+4003 (KCAL/Q)
TEMP (F) 100001, FREE ENG »0,6923¢007 (BTU/LB) 038464004 (KCAL/G)
TEMP (K) 55556, ENTROPY 0.85724005 (BTU/LRAWR) 0+8572+002 (CAL/GeK)
DEN(G/CM3) 0,1406=y00
QMN PPKN (ATM)  TEKM (1/CM) PPHT (ATM) 0,1157=003 PFE (ATM) 0,49994000
1 N,1674»004 0, PPH2 (ATM) 0,1251¢013 PFH= (ATM) 0,1022¢040
2 N,79%6+005 822%9,
3 0,1207+004 97494, TONIZATION POTENTIAL (1/CM) 107160,
4 0,1868°004 102837, PARTITION FUNCTION 013834002
5 0,2735-004 105341, ROSSELAND MEAN OPACITY (IWCM) 0.,1788005%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(L/C™) (L/Cm) (L/CM) (1/7¢M) (L/CM) (L/CM)
1000, 0,2454=001 11000, 0,9429°004 70000, 0,1892-005
1500, 0,8681=002 12000, 0,7728=004 75000, 0,15800005
2000, 0,4499=002 13500, 0,5901=004 #0000, 0,13322005%
2500, 0,2622-002 15000, 0,4632=004 90000, 0,9715=006
3n00, 0,1691=002 20000, 0.23792004 100000, 0,7293-006
4000, 0,8517=003 25000, 0,2274°004 125000, 0,9677=005
SnNO0, N,5229°0403 27500, 0.,1832=004 150000, 0,6013=005
8800, 0,41640303 30000, 0.1501=004 175000, 0,3977-005
6ngo, (1y3484=003 40000, 0.76402005 200000+ 0,2762=00%
8noo, 0,1748=003 50000, 0,4441=005% 300000, 0,8927=006
10000, 0,1172=003 60000, 0,2813=005 400000, 0,39%58.006
PRESS(ATM) 1, ENTHALPY 0,1549¢007 (BTU/LB) 0.8608+4003 (KCAL/G)
TEMP (R) 9000U., FREE ENG =»0,6071+007 (BTU/LB) 0433730004 (KCAL/G)
TEMP (k) 50000, ENTRUPY 0.8467+005 (BTU/LBeR) 0,8467+002 (CAL/QeK)
DEN(G/CM3) 0,1229=006
QHN PPHN (ATM) TEKM (1/CV) PPHT (ATM) 0,15422003 PPE (ATM) 0.4999000
1 Nn,2956-004 04 PPH2 (ATM) 0,2484+013 PPHe (ATM) N,2300e010
2 0,1106+004 82259,
I 0,1609»004 97494, TONIZATION POTENTIAL (31/CM) 107044,
4 N,2453=004 102837, PARTITION FUNCTION 0010444002
S 0,3567.004 105341, ROSSELAND MEAN OPACITY (1/CM) 0,3387«005
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE MNUMBER ARS CO
(1/CM) (1/Cm) (1/CM) t1/C%) (1/CM) (1/CM)
1000, 0,3285«001 11000, 0.1338=003 70000, 0,2793=00%
1500, 0,1209=001 12000, 0,1097=003 75000, 0,2327=005
2nuo0, Ne6096+002 13500, 0,6382=004 20000 U,19580005
2560, 0,3564-002 15000, 0,6581°004 90000, 0,1422-00%
anon, 0,2306=002 20000, 0.3377004 100000, 0,1064000%
4ngn, 0,1166-002 25000, 0,3437=004 125000, 0,1901e004
5000, 0,7227-003 27500, 0,2767=004 180000, 0,1176e004
5500, 0,579u=003 3u000, 0,2264=004 195000, Ue7757005
enon, 0,473u=003 40000, 0,1147=004 2000600, 0 ,85380=00%
angn, Ne2429=003 50000, 0,6627%005 300000, 0417362005
10000, Ne1662=003 60000, 0,4174%005 400000, 0,7696e006
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TABLE X d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

| ATMOSPHERE FOR 80,000°R AND 70,000°R

PRESS(ATHM) 1, ENTHALPY 0,1450¢007 (BTU/LSB) 0,80%564003 (KCAL/G)
TEMP (R) 79999, FREE ENG *0,5230¢007 (BTU/LB) e0,2905+004 (KCAL/G)
TEMP (X) 44444, ENTROPY 0,83504005 (BTU/LBeR) N.8380+002 (CAL/GB=K)
DEN(G/CH3) 0,1382-006
OMN PPHN (ATM) TERM (1/C¥) PPHY (ATM) 0,2156«003 PFE (ATM) 0,4909¢000
1 0,5719e004 0 PPHZ2 (ATM) 0,5583=013 PPHe (ATM) 0,63442010
2 0,15960004 82259,
3 0,21032004 97494, IONIZATION POTENTIAL (1/C™) 106907,
4 0,3279+004 102837, PARTITION FUNCTION 0.7%541400%
5 N,47259004 105344, ROSSELAND MEAN OPACITY (1/CM) 0.6127=0n5
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) (1/Cm) (1/CM) (1/Ccm)
1000, 0,4%562-001 11000, 0,19832003 70000, 0,4311005
1500, 0,1689-001 12000, 0,1627«003 75000, 0,3584-00%
2000, 0,8%85-002 13500, 0,1243°003 80000, 0,30060005
2500, 0,5036-002 15000, 0,975%5=004 90000, 0,2175«00%
3000, 0.3269+002 20000, 0,499%=004 100000, 0,1621005
4000, 0,1680+002 25000, 0,54672004 125000, n,4141-004
5000, 0,1081=002 27500, 0,4394=004 150000, 0,2551-004
5%00, 0,8387=003 30000, 0,35902004 175000, 0,1679«004
6000, 0,06828-003 40000, 0,1605=004 200000, 0,1163«004
8000, 0,35462003 50000, 0,10360004 300000, 0,3748005%
10000, 0,2461-003 60000, 0,0479=005 400000, 0,1662«005
PRESS(ATM) 1. ENTHALPY 0,1351¢007 (BTU/LB) 0.7503+003 (KCAL/G)
TEMP (R) 70000, FREE ENG =0,4401¢007 (BTU/LB) oN,2445+004 (KCAL/G)
TEMP (K) 36689, ENTROPY 08217005 (BTU/LBwR) 0,8217¢002 (CAL/Ge=K)
DEN(G/CM3) 0,158u=006
QHN PPHN (ATM) TERM (1/7CM) PPHT (ATM) 0,3450=003 PPE (ATM) 0,4998+000
1 0,1313.003 0 PPH2 (ATM) 0,1710=012 PFH= (ATM) 0,2092009
2 0,2505.004 82259,
3 0,32080004 97494, IONIZATION POTENTIAL ¢1/CM) 106741,
4 0,4681-004 102837, PARTITION FUNCTION 0.5254+001
5 0,66670004 105344, ROSSELAND MEAN OPACITY (1/CM) 0,3059-004
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AxS CO
(1/CM) (1/Cn) (1/7CM) (1/CM) (1/C™) (1/CM)
1000, 0.60642°001 11000, 0,3138«003 70000, #,7259=005
1500, 0,2529-001 12000, 0,2575=003 75000, 0,60142005
200n, 0.1272-004 13500, 0,19672003 R0000, 1,5034=005
2%0n, 0.7495=002 15000, 0.,1%43=003 90000, 1,3626=005%
3non, 0,4880-002 20000, 0.,7878=004 106000, 1,2694=005
4000, 0,28880002 25000, 0,9546=004 1250600, 1,1087=003
5000, 0,1584-(02 27500, 0,76586=004 150000, 166722004
5500, 0,1273=002 30000, 0,6243=004 175000, 0,43R3-004
6ngn, 0,1042=002 40000, 0,3111=004 200000, 0,3034-004
gnon, 0,5382=903 50000, 0.1769=004 300000, 1,9771=005
10000, 0,38942003 60000, 0,10080004 400000, N,4335«005
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| ATMOSPHERE

TABLE X e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

50,000°R

PRESS(ATM) 1, ENTHALPY
TEMP (PR) 59999,

TEMP (K) 33333, ENTROPY
DEN(G/CM3) 0,1844-006

QNN PPHN (ATM)

TERM (1/CM)

{ 0,3709=003 0,
2 0,4261+004 822%9,
3 0,4967=004 97494,
4 0,7013-004 102837,
S N,9834+004 105344,
WAVE NUMBER ABS CO WAVE NUMBER
(1/Cm) (1/CM) (1/CM)
1006, N,1029+000 11000,
1500, 0,3974-001 12000,
2non, 0,2082=001 13500,
2500, 0,1192-001 15000,
3noo, 0,7788=002 20000,
4000, 0,4382=-002 2%000,
5000, 0,2590=002 27500,
5500, 0,2084=002 30000,
6000, 0,1708~002 40000,
8non, 0,8841«003 50000,
10000, 0,6670~003 60000,
PRESS(ATM) 1, ENTHALPY
TEMP (R) 50000,
TEMP (K) 27778, ENTROPY
DEN(G/CM3) 0,2215-006
QHN PPHN (ATM) TERM (1/CM)
1 N,1422002 0
2 0,80299004 82259,
3 0,8207+004 97494,
4 0,1106=003 102837,
5 0,15189003 1053414,
WAVE NUMRER ABS CO WAVE NUMBER
(1/Cm) (1/CmM) (1/7Cm,
1000, 0,1782+000 11900,
1500, 0,6824-001 12000,
2000, 0,3482-001 160,
25040, 0,2074=001 3-4900,
Joon, 0,1360-001 20000,
4000, 0.7722-002 25000,
5000, 0,4656-002 27550,
5500, 0,3750=002 300060,
6000, 0,3077=002 40000,
Non, 0,1594=002 50000,
:000, 0,1268=002 60000,

PPHT (ATM) 0,6753-003
PPH2 (ATM) 0,8327-012

FOR 60,000°R AND

0,1251+007 (BTU/LB)
FREE ENG =0,3587+007 (BTU/LB)
0,8062+005 (BTU/LB=R)

0.6948+003 (KCAL/G)
©0:1993%004 (KCAL/G)
0,8062+002 (CAL/GeK)

PFE

IONIZATION POTENTIAL (1/CM)

PARTITION FUNCTION

ROSSELAND MEAN OPACITY (1®CM)

PPHT (ATM) 0,1874=002
PPH2 (ATM) 0,8971e013%

ABS CO

(1/CM)
0,5377=003
0,4411-003
0,3367=003
0,2639=003
0,1340=003
0,1850=003
Celd479=003
0.1202»003
0,5918=004
0,20482004

0,1150007 (BTU/LB)
FREE ENG «0,2789+007 (BTU/LB)
0.7877+005 (BTU/LBeR)

WAVE NUMBER

(1/CM)
70000,
75000,
80000,
90000,
100000,
125000,
150000,
175000,
200000,
300000,
400000,

0,6387¢003 (KCAL/G)
045494004 (KCAL/G)
0,7877+002 (CAL/GeK)

PPE

IONIZATION POTENTIAL (1/CM)

PARTIYION FUNCTION

ROSSELAND MEAN OPACITY (1/CM)

ABS CO

t1/CM)
0,1021=002
0,8371%003
0,6378=003
0,4987-003
0,2Y09=003
0,4107=003
032700003
0,2646=003
0,1281=003
0,4330=~004
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WAVE NUMBER

ti/Cm)
70000,
75000.
80000,
90000,
100000,
125000,
150000,
175000,
03000,
300000,
400000,

(ATM) 0,4997+000
PPH= (ATM) 0.9012+009

106532,
0,3641+001
001709004

ARS CO

(1/CM)
0,13442004
0,1110-004
0,9268+00%
0,66472005
0,4923005
0,3579.003
0,2194«003
0,1438003
0,9947<004
0,32042004
0,1421004

(ATM) 0.4991¢000
PFH= (ATM) 0.,%733«008

106260,
0.2637+001
0¢3377=004

ABS CO

(1/CM)
0,2820«004
0,2322=004¢
0,1934=004
0,1382«004
0,1020-004
0,16442002
0,1005=002
0,6591003
0,1468003
0,65140004




TABLE X f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR 40,000°R AND 30,000°R

PRESS(ATM) i. ENTHALPY 0,1038+007 (BTU/LB) 0:5767+003 (KCAL/G)
TEMP (R) 40000, FREE ENG »0,2012+007 (BTU/LB) *0,1118+004 (KCAL/G)
TEMP (K) 22222, ENTROPY 0,76244005 (BTU/LBeR) 0,76244002 (CAL/GeK)
DEN(G/CMI) 0,2792-006
QWN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,10350001 PPE  (ATM) 0,4948¢000
1 0,95800002 0. PPHZ (ATM) 0,4523«009 PFM= (ATM) 10,7237007
2 0,18652003 82259,
3 0,1565+003 97494, IONIZATION POTENTIAL (1/CM) 105892,
; 4 0,1969»003 102837, PARTITION FUNCTION 0,2163+001
| 5 0,2309+003 1053414, ROSSELAND MEAN OPACITY (1/CM) 0,8829-004
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (L/CM) (1/cm) (1/CM) (1/CcM) (1/0M)
1000, . 0,3389+000 11000, 0,2273=002 70000, 0,7480e004
1500, 0,1345+000 12000, 0,1859002 75000, 0,6144=004
2000, 0,6766=001 13500, 0.1411=002 80000, 0,5112«004
1 2500, 0,4002-001 15000, 0,1099=002 90000, 0,3640«004
{ 3000, 0,2668-001 20000, 0,5453=003 100000, 0,2684-004
4000, 0,1574-001 25000, 0,1163=002 125000, 0,1384=001
- 5000, 0.95L6-002 27%00, 0,9205=003 150000, 0,8450002
5500, 047671002 30000, 0,7404=003 175000, 0,5541-002
6000, 0,6295002 40000, 0,3511=003 200000, 0,3632-002
eonoo, 0,3256-002 50000, 0.,1920=003 300000, 0,12340002
10000, 0,2026-002 60000, 0,1157=003 400000, 0,5477003
PRESS(ATM) 1, ENTHALPY 0,7780¢006 (BTU/LB) 0,4322¢003 (KCAL/G)
TEMP (R) 30001, FREE ENG »0,1271+007 (6TU/LB) «0,7063¢003 (KCAL/G)
TEMP (K) 16667, ENTROPY 0,6831+005 (BTU/LBeR) 0,6831+002 (CAL/GeK)
DEN(G/CMI) 0,4200-006
OMN PPHN (ATM) TEKM (1/CM) PPHT (ATM) 0,1413+000 PPE (ATM) 0,4203e0n0
1 0,14004000 0 PPH2 (ATM) 0,1949«006 PPH= (ATM) 0,21462005
2 0,46200003 82259,
3 042791+403 97494, IONIZATIUN POTENTIAL (1/CM) 105544,
4 0,3128+003 102837, PARTITION FUNCTION 0,2019+00%
5 0n,2523»003 1053414, ROSSELAND MEAN OPACITY (1/CM) 0,3570-003
WAVE NUMBER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/Cm) (1/Cm) (1/CM) ti/Ccm) (1/Cm)
i000., 0,6065+000 11000, 0.5066=002 70000, 0,2300-003
1500, 0.2391+000 12000, 0.4132=002 75000, 0,1901«003
2000, 0,1240+00C 13590, 0,3123=002 R0000., 0,1752«003
2500, 0,7466=001 15000, 0.2422=002 60600, 0,1140=003
3noe, Ne5846-001 20000, 0.,1186%002 100600, 0,R332004
4ngon, 0,308u~-001 250n0, 0,3777=002 125000, 0,20954000
snnn, 0,1864-001 27500, 0,2904=002 150000, 01,1645000
5500, 0,1501-001 30000, 0.2367=002 175600, 0,1079«000
é6non, 0,1231-001 40000, 0,1098=002 200000, t,7451004
gnoun, 0,63348=002 50000, 0.59332003 300000, 0,24n3=001
101900, 0,6318=002 60000, 0,3556=003 - 400000, 0,1066=001
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TABLE X g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR 26,000°R AND 23,000°R

PRESS(ATH) 1, ENTHALPY 0.514B¢006 (BTU/LB) 0,26604003 (KCAL/G)
TEMP (R) 25999, FREE ENG »0,1011¢007 (ETU/LB) 05634003 (KCAL/G)
TEMP (K) 14444, ENTROPY  0.5667¢005 .(6TU/LBeR) 0,5867%002 (CAL/GeK)
DEN(G/CM3) 0,5974-006
OHN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,4049«000 PPE (ATM) 0.,29754000
1 Nn,40384000 0, PPH2 (ATM) 0,2682000%5 PPHe (ATM) 0,6649=005%
2 N,64680003 82259,
3 0,22040003 97494, IONIZATIUN PUTENTIAL (1/CM) 105807,
4 0,23020003 102837, PARTIYION FUNCTION 0,2006+001
S 0,2309-003 105341, ROSSELAND MEAN OPACITY (18#CM) 0,5482=0n3
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS €O
tL/7CcM) (1/CM) (1/CM) (1/CM) (1/¢cM) (1/0M)
1000, 0,4677+000 11000, 0,4979=002 70000, 0,26624003
1500, 0,1865+000 12000, 0.37460002 75000, 0,2322003
2000, 0,9751=001 13500, 0,28462002 80000, 0,3831003
2500, . 0,5897-001 15000, 0,2219+002 90000, 0,1507=003
3000, 0,4786+001 20000, 0,11102002 100000, 0,1013003
4non, 0,2532-u01 25000, 0,4239002 125000, 0,8967000
5000, N,1535001 27500, 0,3320%002 150000, 0,5475¢000
5500, 0,1236=001 30000, 0,26462002 175000, 0,39904000
6000, 0,1014=001 40000, 0.1226=002 200000 0,2453¢000
8non, 0,52848002 50000, 0,6659=003 300000, 0,7998001
10000, 0,5695«002 60000, 0,4027=003 400000, 0,3548001
PRESS(ATM) 1. ENTHALPY 0,3356¢006 (BTU/LB) 0,1865+4003 (KCAL/G)
TEMP (R) 23000, FREE ENG »0,8431+006 (BTU/LB) ©0,4684+003 (KCAL/G)
TEMP (K) 12778, ENTROPY  0,5125¢005 (BTU/LBeR) 0,5125+002 (CAL/GeK)
DEN(G/CM3) 0,8068=006
OHN PPHN (ATM) TEKRM (1/CM) PPHT (ATM) 0,6786¢000 PPE (ATM) 0,1607«000
1 0,6780+000 0, PPH2 (ATM) 0,1247004 PPHe (ATM) 0,8860=005
2 0,2578#003 82259,
3 0,10440003 97494, IONIZATION POTENTIAL (1/CM) 106412,
4 0,1047=003 102837, PARTITION FUNCTION 0,2002+001
5 0,11968#003 105341, ROSSELAND MEAN OPACITY (1/CM) 0,5220»003
WAVE NIIMREF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CcM) (1/CM) (1/CM) (t1/cM) (1/cM)
1000, 0.1963¢000 11000, 0,2522%002 70000, 0,2019«003
1500, N, b614=-001 12000, 0.,2087+002 75000, 0,2134=003
2000, 0.4541-001 13500. 0,1614%002 80000, 0,8609=003
2500, 0,2761-001 15000, 0,1282=002 90000, 0,1699-003
3000, 0,1837G01 20000, 0,68032003 100000, 0,8762-004
4non, 0,31235=001 25000, 0,2823%002 125000, 0,1702001
5000, N,750h=y02 ¢7500, 0.2212°002 150000, 0,10394001
5560, 0,6053=002 30000, 0,17662002 175000, 0,66144000
&non, 0,4965=u02 40000, 0.8271-003 200000, 0,4712+000
cnon, 0,2630=002 50000, 0,45642003 300000, 0,15184000
1000, N,3103-002 60000, 0,2826=003 4000060, 0,67342001
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TABLE X h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR 20,000°R AND 16,000°R

PRESS(ATHM) 1. ENTHALPY 0.2323+006 (BTU/LR) 0129014003 (XCAL/G)
TEMP (R) 20000, FREE ENG «0,6956+006 (BTU/LB) «0,3864¢003 (KCAL/G)
TEMP (K) 11111, ENTROPY 0,46409005 (BTU/LBeR) 0,4640+002 (CAL/GeK)
DEN(G/CM3) 0,1040=005
QHN PPHN (ATM) TERM (31/CF) PPHT (ATM) 0,8815¢000 PFE (ATM) 0,5923¢00%
1 N,R813¢000 0, PPH2 (ATM) 0,4057-004 PFHe (ATM) 0,6668=005
2 0,8351=004 822%9,
J 0,26142004 97494, IONIZATION POTENTIAL (1/CV) 107269,
4 0,23260004 102637, PARTITION FUNCTION 0.2000¢00%
S 0,2628+004 105341, ROSSELAND MEAN OPACITY (1/CM) 0,2820003
) WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/Cm) (1/CM) (1/CM) (1/C™m) (1/CM)
1000, 0,4689-001 119000, 0,8328003 70000, 0,1230-003
1500, 0,1901-001 12000, 0071242003 75000, 0,2055«003
2000, 0,1137+-001 13500, 0.5781+003 RO0O00, 0,1697«002
A 2%00, 0,6970-002 15000, 0.,4800°003 90600, 0,2147=003
4 3000, 0,4666-002 20000, 0,2890-003 100000, N,72n6«004
4000, 0,24065-002 25000, 0,1967«003 125000, 0,25444001
5000, 0,1998«~002 27500, 0.,8770=003 150000, 6,15544001
5500, 001615002 30000, 0,7049003 175000, 0,1019¢001
6000, 0,1327-002 40000, 0,3404¢003 2000600, 0,704%54000
8000, 0,7626-003 50000, 0,19560003 300000, U,2269¢000
10000, 0,9913=003 60000, 0,13022003 400000, 0,1007«000
PRESS(ATM) 1. ENTHALPY 0.,1755+006 (BTU/LB) 0,9748+002 (XCAL/G)
TEMP (R) 16000, FREE ENG »0.516%5+006 (BTU/LB) ©0,2869+003 (KCAL/G)
TEMP (K) 8869, ENTROPY 0,4324G0% (BTU/LB=R) 0,43242002 (CAL/G=K)
DEN(G/CM3) 0,1372-005
OHN PPHN (ATM) TERM (1/Cr) PPHT (ATM) 0,9846+000 PPE (ATM) 0,7602#002
1 0,98464000 0 PPH2 (ATM) 0,1780-003 PPHe (ATM) 0,2031«005
2 0,6511¢009 82299, .
3 N,1244+005 97494, IONIZATION POTENTIAL (1/CM) 108424,
4 0,93182006 102837, PARTITION FUNCTION 0,2000+001
3 0,9708+006 105341, ROSSELAND MEAN OPACITY (31/CM) 0,6511004
WAVE NUMBER ABS CO WAVE NUMBER A8S CO WAVE NUMBER ARS CO
(1/CM) (1/Cn) (1/Cm) (1/Cm) (1/CM) (1/CM)
1000, 0,3249=002 11000, 0,1125-003 70000, 0,9538+004
1%00, 0,1387~002 12000, 0.10642003 75000, 0,2799«003
2000, 0,7588=-003 13500, 0,9762=004 €0000, 0,3207=002
2%00, 0,4754=003 15000, 0,89172004 00000, 0,3429-003
Joon, 0,3244-003 20000, 0.,6583%004 100000, 0,R26%=004
4000, 0,1949=903 25000, 0,%058%004 125000, N,35%44001
5000, 0,12106-003 27500, 0.11542003 150000, 4,2170+001
5500, 0,9929-004 30000, 0.9%67%004¢ 175009, 0,14234001
6000, 0,1021=003 40000, 0,5261+0G4 200000, 0,98404600
8noo, 0,87568=004 50000, 0.30680°G04 300000, 0,3169«000
10000, 0,893%=004 60000, 0,3831°004 400000, 0,1406¢000
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TABLE X i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR 13,000°R AND 10,000°R

PRESS(ATM™) i, ENTHALPY 0,15604006 (BTU/LB) 0.8665¢002 (KCAL/Q)
TEMP (R) 13000, FREE ENG =0,3887+006 (B8TU/LB) w0+2159003 (KCAL/G)
TEMP (K) 7222, LANTROPY 0,4190+005 (BTU/LBeR) 0,4190+4002 (CAL/G»K)
DEN(R/CM3) Ne1701=005
QRN PPHN (ATM) TERM (1/CF) PPHT (ATM) 0,9978+000 PPE (ATM) 0,7289%003
1L Nn,9978+000 /I PPH2 (ATM) 0,7800«003 PPH= (ATM) 0,41%58=006
2 0,3054~006 82259,
3 N,3304+007 97494, IONIZATION POTENTIAL (1/CH) 109092,
4 0,2026+007 102837, PARTITION FUNCTION 0,2000«00%
S 0,1923+007 105341, ROSSELAND MEAN OPACITY (1ACM) 0,1425«004
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cv) (1/Cm) (1/CM) (1/ChM) (1/CM) (1/CM)
inoo0, N,3171-003 11000, 0.1938=004 70000, 0,127%«003
1500, 0,1400-y03 12000, 0,2035=004 75000, 0,4178+-003
2000, D,7841-004 13500, 0.1987+004 200600, 0,4974«002
2500, 0,5001-004 15000, 0.1688+004 90000, 0,5217=003
3Inan, 0,3464-004 20000, 0.,1494=004 100000, 0,1193=003
4ngon, 001990'00‘ 250001 0,1201=004 1250000 0.‘4380001
5000, 0,1260-004 27500, 0.,1505=004 150000, 0,2712+001
5500, 0.1086=004 30000, 0.1333=004 175000, 0,1779+001
6000, N.8775=005 40000, 0,1027«004 200000, 0,1229«00%
8nogn, 0,1432-004 50000, 0,1318e004 300000, 6,3952¢000
10000, 0,1887°4y04 60000, 0,3006=004 400000, 01753000
PRESS(ATM) i, ENTHALPY (0,1392¢006 (BTU/LB) 0,7734+002 (KCAL/G)
TEMP (R) 106001, FREE ENG =0,2653+006 (BTU/LB) ©0,1474¢003 (KCAL/G)
TEMP (K) 5556, ENTRUPY 0.,4045+005 (BTU/LBeR) 0,4045¢002 (CAL/GeK)
DEN(R/CM3) 0,2228-005
OHN PPEN (ATM) TERM (1/CM) PPHT (ATM) 0,9921¢000 PPE (ATM) N,1911=0b4
1 N,9921000 0, PPH2 (ATM) 0.7850=002 PPHe (ATM) 0.,2996007
2 0,2231-008 82259,
3 N,0746m»010 97494, IONIZATION POTENTIAL (1/CM) 109500,
4 0,4331=040 102837, PARTIYION FUNCTION 0.,2000+00%
5 N0,3538#010 105344, ROSSELANLU MEAN OPACTITY (31/CM) 0.,18%3=005
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cwm) (1/CM) (1/C») (1/Cm) (1/7CM)
1000, 0,1297-004 119000, 01798005 20000 0,2089¢003
1500, 0,57862=00% 12000, 0.1853=005 75000, 0,6951003
2000, 0,3241-005 15500, 0,1858=005 RO000, 0,8318.002
2500, 0.2074=-005 15000, 0.1809=005 900G00, 0,8702«003
Jnun, 001“1"005 20000, 0.1630=005 100000, 0.197‘.003
4000, 0,R109=-006 25000, 0,1701=00% 125000, 0,5809¢001
5000, 0,5219-006 27509, 0.19052005 180000, 0,3579+001
5500, 0,4321-006 30000. 0,2166=005 175000« 0.,2353+001
snon, 0.3647=y06 40000, 0.4896=005 200000, 0,1609+00%
8ny0, 0,1152-u05 50000, 0,1570=0(4 3000600, 0,%51084000
Lonoo, 0,1676=005 6U000, 0,4433=004 400000, 0,226%¢000
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TABLE Xj

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
| ATMOSPHERE FOR 7,000°R AND 5,000°R

PRESS(ATM) 1, ENTHALPY 0,80564U05 (BTU/LR) 0.4475+002 (KCAL/G)
TEMP (R) 7000. FREE ENG 0,1549«006 (B8TU/LR) «0,8604+002 (KCAL/G)
TEMP (K) 3889, ENTROPY  0,3363+005 (BTU/LR=R) 033634002 (CAL/GeK)
DEN(G/CM3) 0,4088-005
ONN PPHN (ATM) TERM (1/CM) PPHYT (ATM) 0,70%568¢000 PFE (ATM) 0,2290e007
1 0,70584000 0, PPHZ (ATM) 0,2942¢000 PFHe (ATM) 0,1219009
2 0.17200012 82259,
3 0,1381e014 97494, IONIZATION POTENTIAL (1/CV) 109659,
4 0,34032015 102837, PARTITION FUNCTION 1.,20004001%
5 0,210%»015 105341, ROSSELAND MEAN OPACITY (1/CM) 0.,41%4-0n8
WAVE NUMBER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ASS CO
(1/CM) (1/CM) (1/cM) (1/CM) t1/CM) (1/0m)
1000, 0,8326=011 11000, 0,52240007 26000, 0,23n8e003
1500, 0,3840+010 12000, 0,6661=007 75600, 0,76653003
2000, 1,1126=009 13500, 0.9349=007 8000N, 0,9197=002
2%00, 0425622009 15000, 0,1283%006 90000, 0,96190003
3000, 0,4966=009 20000, 0,3258=006 100000, 01,21+1=003
4000, 0¢1382-008 25000, 0,7156%006 125000, £,1015002
5000, 0,3004-008 27500, 0,1020=005 150000, 0,79:2001
8500, 0,4165-008 306000, 0,14242005 175600, 0,55%21+001
6000, 0,56002008 40000, 0,47672005 200000, 0,2827«001
8np0, 0,2061°007 50000, 0,1469=004 300000, 0,51914000
10000, 0,4013=007 60000, 0,4868%004 400000, 0,23024000
PRESS(ATM) 1, ENTHALPY 0,2102¢005 (BTU/LR) 0,1168+002 (KCAL/G)
TEMP (R) 5000, FREE ENG #0,1023+006 (&8TU/LR) «0,5585+002 (KCAL/G)
TEMP (K) 2778, ENTROPY  0,2467+00%5 (BTU/LRwR) 02467002 (CAL/GeK)
DEN(G/CM3) 0,8522-005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,72652001 PFE (ATM) 0,1445=01%
1 N,7265%5+001 0s PPH2 (ATM) 0,9273¢000 PFHe (ATM) N, 4494014
2 0,9108%#019 82259, *
3 0.77420022 97494, IONIZATION POTENTIAL (1/CF) 109678,
4 0,86%32023 102837, PARTITION FUNCTION 0,2000400¢
5 0,36060023 105341, ROSSELAND MEAN OPACITY (1/CM) 041170009
WAVE NUMBER ABS CO WNAVE NUMBER ABS CO WAVE NUMBER AHS €O
(g/CM) (L/Cm) (1/CMm) (1/CM) (1/7CM) (1/CM)
1000, 0,61940012 11000, 0.,2483=008 70600, 0,1338.004
1%00, 0,2820°011 12000, 0.32982008 75000, 6,4456e004
2000, 0,8057=011 15500, 0,4860=008 80000, 1,5333-003
2%00, 0,1788=010 15000, 0.6901=008 90G00, 1,%5579-G04
3000, 0,3387-010 20000, 0,1646°007 100000, 0,1265=004
anon, 0,9073=010 25000, 0,4115=007 125000, 0,1994+002
5n00, 0,1912-009 27500, 0,5882=007 156000, 0,19R7«002
5560, 0,2618=009 30000, 0.,6232°007 175000, 0,14814002
3npo0, D.3481=y309 46000, G,2763°006 200000, Uu5595‘001
80o0D, 0,6854=009 50000, 0.,8518006 300000, Ny74P1e001
10000, 0,1822-008 60000, 0.,2623»005 4000600, 043319-001
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PRESS(ATM) 1.
TEMP (R) 3002,
TEMP (K) 1667,
DEN(R/CMI) 0,1474=004
GHN PPHN (ATM) TERM (1/CM)
1 0,1072+003 0,
2 0,0000¢000 82259,
3 0,00004000 97494,
4 0,0000¢000 102837,
5 0,0000e000 105341,
WAVE NUMBER ABS CO
(1/C™) (4/CM)
ino0e6, 0,2239=014
1500, 0,9580~-014
2n00, 0,25952913
2%00, 0,5505-013
3non, 0,1004-012
4n0¢, 0,2541-012
Soon, 0,5156-012
5800, 0.6963-012
énann, 0,9158=012
8noo, 0,2271=011
10000, 0,4629-011

| ATMOSPHERE

TABLE Y k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

ENTHALPY

ENTROPY

PPHT (ATM) 0,1072+003
PPH2 (ATM) 0,9999¢000

FOR

0,8972¢004 (BTU/LB)
FREE ENG ©0,56449005 (B8Tu/LB)
0,21804005 (8Tu/LBeR)

3000

°R

0,4985¢001 (KCAL/G)
e0,31362002 (KCAL/G)
0,2180#002 (CAL/GeK)

PPE

IONIZATION POTENTIAL (1/CM)

PARTITION FUNCTION

ROSSELAND MEAN OPACITY (4/CM)

WAVE NUMBER

(L1/CM)
119000,
12000,
13500,
15000,
20000,
25000,
27500,
30000,
40000,
50000,
60000,

ABS CO

(1/CM)
0,6294=011
0,6352-011
0,1229=010
0.1745=010
0,40666=010
0,1040=009
0,1487=009
0,2081=009
0,6983=009
0,2153=008
0,7135«008
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WAVE NUMBER

(1/CM)
70000,
75000,
80000,
90000,
100000,
125000,
150000,
175600,
200000,
300000,
400000,

(ATM) 0,00004000
PPH= (ATM) 0,0000000

109679,
000004000
0.1085-012

Ags CO

(1/0M)
0,3383=007
0,1126-006
0,1348-005
0,1410-006
0,3197=007
0,34334002
0,3479+002
0,2530e002
0,9637¢001
0,1640-003
0,8164-004




TABLE XL a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 200,000°R AND 175,000°R

PRESS(ATM) 2. ENTHALPY 0,2643+007 (BTU/LB) N,1468+004 (KCAL/G)
TEMP (R) 200000, FREE ENG #0,1533+008 (BTU/LR) *0,8515+004 (KCAL/G)
TEMP (K) 111411, ENTROPY  0,898%+005 (BTU/LReR) 0,8985+002 (CAL/GeK)
DEN(G/CM3) 0,1106-006
QHN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,66362004 PPE (ATM) 0,1000+00%
1 0,2960000% 0, PPH2 (ATM) 0,2481e034 PPHe (ATM) 0,5911e012
2 0,4082#005 82259,
3 0,75400009 97497, IONIZATION POTENTIAL (1/CM) 107257,
4 0,1251+004 102850, PARTITION FUNCTION 0,44834002
5 0,1891»004 105391, ROSSELAND MEAN OPACTITY (1/CM) 0.,1034-006
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS €O
(1/CM) (1/Cm) (1/CM) (1/¢M) tL/cM) (1/CM)
1000, 0,1%30=001 11000, 0,4210°004 70000, 0,6671006
1500, 0,53%9-002 12000, 0,364282004 75000, 0,%5638-006
2000, 0,2597+002 13500, 0,2%972004 80000, 0,4811=006
2500, 0,1482-002 15000, 0.,2027004 90000, 1,3592e006
3000, N,9402003 20000, 0,1031004 100000, 142755=006
4000, 0,4608=003 25000, 0,7395=005 125000, N,840%006
5000, 0,2698+003 27500, 0,5950=005 150000 0,5420=006
5800, 0,2139=003 30000, 0,4876=00% 175000, 0,36908-006
6000, 0,1731+003 40000, 0025132005 200000, 0,26760006
8000, 0,8687+004 50000, 0.1491=005 300000, 0,8851e007
10000, 0,%5276=004 60000, 0.96742006 400000, 0,3963-007
PRESS(ATM) 2, ENTHALPY 0,23944007 (BTU/LB) 0,1330¢004 (xCAL/G)
TEMP (R) 175000, FREE ENG »001310+G08 (BTu/LB) o0 ,7277+004 (KCAL/G)
TEMP (K) 97222, ENTROPY  0,8852+005 (bTU/LBeR) 0,88%524002 (CAL/G=K)
DEN(G/CMS) 0,1264=006
QHN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,90142004 PFE (ATM) 0,1000+00%
1 0,50300005 0o PPH2 (ATM) 0,49300014 PFHe (ATM) 0,14162011
2 0,%5957%005% 82289,
3 0,10700004 97497, IONIZATION POTENTIAL (1/CM) 107124,
4 0,1757=004 102850, PARTITION FUNCTION 0.35R844002
5 N,26440006 105391, ROSSELAND MEAN OPACTITY (1/CM) 0.2121-006
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (L/Ccm) (1/CMm) (1/CM) (1/7CM) (1/¢M)
1000, 0,24842001 11000, 0,6332%004 70000, 1,1048005%
1500, 0,7682+002 12000, 0,5164%004 75000, (,8838+006
2000, 0,37422002 13500, 0039192004 8060N. 0,7528006
2500, 0,21440002 15000, 0,3064°004 90000, U,s55990006
3n00, 0,13642002 20000, 0,15642004 100000, 0,4279006
4000, 0,67168=003 25000, 0.,11682004 125000, U,1638=00%
5000, 03962003 27500, 0,9407=005 150000, "e10500009%
5500, 0,3146-003 30000, 0.7715°005% 175000, 01,7115=006
6000, 0,25%0-003 40000, 0.3977=005% 200000, 0,%5018.006
anon, 1,1279-003 50000, 0,23562005% 300000, N,1670006
16000, 0,7921-004 60000, 0.1%524~005 4000600, N,7442=007
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PRESS(ATM) 2o ENTHALPY 0,2146+007 (BTU/LB) 0.,1192+004 (KCAL/G)
TEMP (R) 149999, FREE ENG #0,1090+008 (BTU/LR) =0,6087+004 (KCAL/G)
TEMP (K) 83334, ENTROPY 0,8699«00% (BTU/LB=R) 0.8699+002 (CAL/GeK)
DEN(G/CM3) 0,1474-006
OWN PPHN (ATM) TEWM (1/CM) PPHT (ATM) 0,1285«003 PFE (ATM) 0,9900+000
1 0,9596=005 0 PPHZ2 (ATM) 0,1102=013 PPH= (ATM) 0,4037011
2 0,9278+005 82259,
3 0,1605»004 97497, IONIZATION POTENTIAL (1/CF) 106959,
4 0,2601°00¢ 102850, PARTITION FUNCTION 0¢2877+002
5 0,3890e004 105391, ROSSELAND MEAN OPACITY (1/CM) 0.5176e00n6
WAVE NUMPER ABS CO WAVE NUMBER AB8S CO WAVE NUMBER ABS CO
(1/CM) (4/7C™m) (1/CMm) (1/CM™) (1/CM) (1/CM)
1000, 0,3255=001 11000, 0,1022=003 70000, 0,1777=00%
1500, N,1168-001 12000, 0,8349=004 75000, 1,1496005
2ngo, 0,5729=002 13500, 0,6350=004 80000, 6,1271=005
2500, 0,32906-002 15000, 0,4972=004 90000, 0,9407<006
3non, 0,21052002 20000, 0,2546=004 100000, 0,71562006
4000, 0,1043-002 25000, 0,2006=004 125000, 0,3663e005
5000, 0,6208=003 275040, 0,1617«004 180000, 1,2326009
5500, 0,4940003 Joooo, 0,1327=004 175000, 0,15%63«005
6000, Neyd4013-003 40000, 0,6832=005 200000, 0,10907=00%
8noo, 0,2025-003 50000, 0.,4034=005 300000, 0,3607«006
10000, 0,1276-003 60000, 0,2598=005 400000, 0,1603«006
PRESS(ATM) 2. ENTHALPY 0,16897+007 (BTU/LB) 040844004 (KCAL/G)
TEMP (R) 124999, FREE ENG n0,8750+007 (BTu/LB) o0 4861004 (KCAL/G)
TEMP (K) 69444, ENTROPY 0,8518+005 (sTUu/LBeR) 085184002 (CAL/GwK)
DEN(G/CMI) 0,1769=006
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1993+003 PFE (ATM) 0,9999+000
{ 0n,2181+004 0 PPHZ (ATM) 0,3032=013 PFHe (ATM) 0,14782010
2 0,1587+004 822%9,
3 0,26040004 97497, IONIZATION POTENTIAL (1/CHM) 106745,
4 N,41440004 102850, PARTITION FUNCTION 0.1828+002
5 N,81430004 105391, ROSSELAND MEAN OPACITY (1/CM) 0.1628-005
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS €O
(1/CM) (4/Cm) (1/CM) {1/C¥) (1/CM) (1/CM)
1000, 0,5329=001 11000, 0,1821=003 70000, 0,33632005
1500, 0,1944-001 12000, 0,1490«003 75000, 0,728720«005
2000, 0,954u=002 13500, 0,1136=003 Q0000 0,2349=005
2500, 0,952u=002 15000, 0.8906=G04 90000, 0,1757=005
3non, 0,3581«002 20000, 0,4572=004 100000, 0,1329005
4060, 0,1812+002 25000, 0,3884=004 125000, 0,10N4e004
5000, 0.1065=002 27500, 0,3132=004 150000, 0,63311=005
5500, N,Ha97=y03 30000, 0s2569%004 175000, 0,4207005
é6nu0, 01,6917=003 40000, 0,1318%004 200000, 0,2937=005
n00, 0,3544-003 50000, 0,7738e005 300000, 0,99555-006
10000, Ne2269+=003 60000, 0,4950=005% 400000, 0,4238=-006

TABLE MI b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR

I150,000°R AND
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125,000°R



TABLE MT ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) 2. ENTHALPY 0.,1649+007 (BTU/LB) 091604003 (KCAL/G)
TEMP (R) 100001, FREE ENG #0.6647+007 (BTU/LB) «0,3693+004 (KCAL/G)
TEMP (K) 55556, ENTROPY 0,8296+005 (BTU/LReR) 0,8296+002 (CAL/GeK)
DEN(G/CM3) 0,2281-006
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,353%6003 PFE (ATM) 0.9998+000
1 0,65740004 0s PPH2 (ATM) 0,1167+012 PFHe (ATM) 0,4029=010
2 0,31250004 822%9,
3 0,47392004 97497, IONIZATION POTENTIAL (1/CV) 106453,
4 0,73342004 102880, PARTITION FUNCTION 0,1075+002
5 0,10732003 105391, ROSSELAND MEAN OPACITY (1/CM) 0,7G38-005
WAVE NUMBER x9S CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/CM) (1/CM) (1/CM) (1/CMm) (1/CM)
1000, 0,98815=001 11000, 0,37582003 70000, 0,7489«00%
1500, 0,3632+-001 12000, 0,3080-003 75000, 0,6252«005
2000, 041799001 13500, 0.,2352+003 80000, 0,5271«005%
2500, 0.,1048«001 15000, 0,1846=003 90000, 0,3845«005
3000, 0,6763«002 20000, 0,9479«004 100000, 0,2886005
4000, 0,3529+=002 25000, 0,9009=004 125000, 0,3802«004
5000, 0,2089-002 27500, 0,7257=004 150000, 0,2362=004
5500, 0.,1671-002 30000, 0,5945=004 175000, 0,1563=004
éngo, 0,1364=002 40000, 0,3026=004 200000, 0,1085«004
8000, 0,6981-003 50000, 0,1758=004 300000, 0,3507«005
10000, 0,4672°003 60000, 0,1113=004 4000600, 0,1555%5=005
PRESS(ATM) 2. ENYHALPY 0,15494007 (BTU/LR) 0,8608+003 (KCAL/G)
TEMP (R) 90000, PREE ENG «0,5823+007 (BTU/LB) e0,3235+004 (KCAL/G)
TEMP (K) 50000, ENTROPY 0,8191+005 (BTU/LBeR) 0.8191002 (CAL/GeK)
DEN(G/CM3) 0,2457=006
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,4671=003 PFE (ATM) 0,9998¢000
i 0,1137«003 0o PPH2 (ATM) 0,2278=012 PFH= (ATM) N,1838«000
2 0,4264-004 82259,
3 N,6189-004 97497, IONIZATION POTENTIAL (1/CM) 106302,
4 0,9432+004 102850, PARTITION FUNCTION 0.8219+0n1
5 0,13702003 105391, ROSSELAND MEAN OPACITY (1/CM) 0,1311-004
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (L/Ch) (1/CM) (1/CVF) (1/CM) (1/CM)
ino00, 0,1327+000 119000, 0.53508«003 70000 0,1091=«004
1%00, 0,4898-001 12000, 0,4352=003 75000, 0,90r42005
2n0o, 0,2436-00% 15500, 0,3324=003 80000, 0,7642«005
2500, 0,1424-001 15000, 0,20609=003 90000, 1,5551«005%
3noun, 0,92%4°002 20000, 0.1336=003 100000, N,4153«00%
4000, 0,4854-002 25000, 0,1345+003 125000, 0,7314004
500N, 0,2882=002 27500, 0,1082=003 1500400, 1,45240004
5500, 0,2309=002 30000, 0,8854=004 1754600, 0,29H4=004
6000, N,1886=002 40000, 0,4481004 200000, 1,2070=004
EJU0, 0,9682-003 50000, 0,2589=004 300000, He6677«005
1un00, 0,6594=003 60000, 0,1630=004 400000, U,296100%
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TABLEML d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATM) 2 ENTHALPY 0,1450¢007 (BTU/LB) 0,8085+003 (kCAL/G)
TEMP (R) 79999, FREE ENG «0,5009¢007 (BTU/LR) 027834004 (KCAL/G)
TEMP (K) 44444, ENTROPY 0,8074400% (BTU/LReR) N,80740002 (CAL/GeK)
DEN(G/CMI) 0,2765+=006
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6824=003 PFE (ATM) 0,9997¢000
1 0,22440003 0 PPH2 (ATM) 0,5%5920012 PFHe (ATM) 0,4978009
2 0,62620004 822%9,
3 0,8604w004 97497, TONIZATION POTENTIAL (1/CM) 106123,
4 0,1286%003 102850, PARTITION FUNCTION 0.,6082+001
S 0,1807+.003 105391, ROSSELAND MEAN OPACITY (1/CM) 0,2434-004
WAVE NUMRER ABS CO WAVE NUMBER ABS CU WAVE NUMBER ARS CO
t1/Cc™) (a/Cm) (1/CM) (1/CM) t1/cm) (1/CM)
1n00, 0,1886+000 11000, 0,76882003 70000, 0,1702=004
1%00, 0,6862=001 12000, 0,6470003 75000, 0,1414=004
2000, 0,3430-001 13500, 0.,4943=003 RO0O0O. 0.,1187=004
2500, 0,2015-001 15000, 0,3879«003 90000, 0,85R4=00%
3000, 0,1306=001 20000, 0,1986%003 100000, 0,6399005%
4n0n, 0,6967-002 25000, 0,2160%003 125000, 0,1625003
saun, N.4152-002 27500, 0,1736003 1%0000, 0,1001003
5500, 0,3331-002 36000, 0,14182003 175000, 0,6589e004
6000, 0,2724-002 40000, 0.7129=004 200000, 0,4564004
anan, 0,1402-002 50000, 0,4090e004 300000, 0,1471004
10n00, 0,9795%003 60000, 0,2558%004 400000, 0,6524e00%
PRESS(ATM) 2, ENTHALPY 0,1350¢007 (BTU/LRB) 0.7501+003 (KCAL/G)
TEMP (R) 70000, FREE ENG =0,4208+007 (BTU/LB) «0,2338+004 (KCAL/G)
TEMP (K) 38689, ENTROPY 0,79431+005 (BTU/LB#R) 0,7941¢002 (CAL/G=K)
DEN(G/CM3) 0,316u-006
QHN PPHN (ATM) TEKM (1/CM) PPHT (ATM) 0,11302002 PFE (ATM) 0,99944000
1 0,%1040003 0 PPH2 (ATM) 0,1835=011 PPH= (ATM) 0,16252008
2 0,97379004 82259,
3 0.,1247%003 97497, IONIZATION POTENTIAL (1/CM) 105904,
4 Nn,18182003 102850, PARTITION FUNCTION 0.44264001
5 N,21560003 105391, ROSSELAND MEAN OPACITY (1/CM) 0,4136«004
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/cM) (1/CM)
1000, 0,2689+000 11000, 0.1238=002 70000, 0,2837004
1500, 0,1007+000 12000, 0.,1016°002 75000, 0,2350=004
2000, 0,5061-001 13500, 0,7759=003 80000, 0,1967004
2500, 0,2982«001 15000, 0,60862003 90000, 0,1417=004
3000, 0,1981-001 20000, 0,3105°003 100000, 0N,1053=004
4n0n, 0,1051-001 25000, 0,3735003 125000, 0,4224=003
500N, 0,62842002 27500, 0,29952003 1%0000, 0,2593=003
5500, 0,5087=002 30000, 0,2442003 175000, 0,1704.003
snoon, 0,4132=002 40000, 0,1216=003 200600, 1,11792003
anon, 0,2132-002 50000, 0,6916=004 300000, 0,3798=004
sonoo0, 0,1537-002 60000, 0,4292=004 400000, 0,16R5a004
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TABLE XTI e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATM) 2 ENTHALPY 0.,1250¢007 (BTU/LB) 0,6945+003 (KCAL/G)
TEMP (R) 59999, FREE ENG »0,3421+007 (BTU/LB) ©0.19014004 (XCAL/G)
TEMP (k) 33333, ENTROPY 0,7786+005 -(B8TU/LB=R) N.7786+002 (CAL/GeK)
DEN(G/CM3I) 0,3689-006

QHN PPHN (ATM) TERM (1/CM)
1 0,142690002 0.

PPHT (ATM) 0,2298+002 PFE
PPH2 (ATM) 0,9642+011

CATH) 0,99R9¢000
PFre (ATM) 0,6928008

2 0,16392003 82259,
3 0,19100003 97497, IONIZATION POTENTIAL (1/CF) 108628,
4 0,2695¢003 102880, PARTITION FUNCTIOM 0.3222¢001
5 0,24719003 105391, ROSSELAND MEAN OPACITY (1/CM) 0,6940<004
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (e/Cm) (L/cM) (1/CHM) tiscm) (1/70M)
1000, 0,4165+000 11000, 0,2096=002 70000, 0,51R8=004
1500, 0,1573¢000 12000, 0,1749=002 75000, 0,425840004
2000, 0,7952-001 13%00, 0,1312=002 80000, 0,3577=004
2%00, 0,4704°001 15000, 0.1028=002 90000, 0.2565=004
3n00, 0,3281-001 20000, 0.5212-003 100000, 0,1900=004
4000, 0,1695=001 25000, 0.7147=003 125000, 01376002
5000, 0,1087-001% 27500, 0,5715=003 180000, 0,8427=003
5500, 0,6176=002 30000, 0,4645=003 175000, 0,5530+003
6000, Ne6701-002 40000, 0,2285=003 200000, 0,382%5«003
8000, 0,3463=002 50000, 0,126%003 300000 0141232003
10000, 0,2601=-002 60000, 0.,7906=004 400000, 0,5466004
PRESS(ATM) 2. ENTHALPY 0,1147¢007 (BTU/LB) 0,6375+003 (KCAL/G)
TEMP. (R) 50000, FREE ENG «0,2651+007 (BTU/LR) «0,1473+004 (KCAL/G)
TEMP (X) 27778, ENTROPY  0,7597+005 (BTU/LBe=R) 0.7597+002 (CAL/GeK)
DEN(G/CM3) 0,4487«006

QHN PPHN (ATM) TERM (1/CF) PPHT (ATM) 0,6722-002 PFE (ATM) n,9966+000

1 0,5420-002 0. PPH2 (ATM) 0,1154-009 PFrHe (ATM) N,4345e0n7

2 0,30610003 822%9,

3 0,31290003 97497, JONIZATION POTENTIAL (1/CH) 108270,

4 0,42152003 102850, PARTITION FUNCTION 024804001

S 0,26132003 1053914, ROSSELAND MEAN OPACITY (1/CM) 0.,1288e0n3

WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ArS CO
(1/CMm) (1/Cm) (1/Cm) (1/Cm) t1/¢cm) (1/7cm)
1000, 0,70044000 11000, 0,3917=002 70000, 0,1076-003
1500, 026714000 12000, 0.3209=002 75000, 0,88584004
2000, 0,1389¢000 13500, 0,24442002 20000, 0,7378=004
2500, 0,8726=001 15000, 0,1910=002 90000, 0,5271-004
3000, 0,5755=001 20000, 0,9599=003 100000, N,3693+004
4000, 0,2989=¢01 25000, 0.15689002 125000, 0,6269=002
5000, 0,1799+001 27500, 0.,1248002 1%0000, 0,3832+002
5500, 0,1448-001 30000, 0.1010=002 175000, 0,2513=002
éngo, 0,1187-001 40000, 0.4889=003 2000600, 0417380002
enoo, 0,8034+002 50000, 0.2714=003 300000, 0,5568«0603
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TABLE XT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(AT™) . ENTHALPY 0,1026¢007 (BTU/LR) 0,857004003 (KCAL/G)
TEMP (P) 40000, FREE ENQ «0,4902¢007 (8TU/LR) e0,1057+004 (KCAL/Q)
TEMP (K) 22222, ENTROPY 0,7320005 (BTU/LBeR) 0:,73200002 (CAL/GeK)
DEN(G/CMY) 0,5681-006
QHN PPKEN (ATM) TExM (1/CM) PPHY (ATM) 0,3734+00% PPE  (ATM) 0,9813+000
4 0,351Lm008 0 PPH2 (ATM) 0,5886«008 PFMe (ATM) 0,%260°006
2 0,A8380003 82289,
3 0,%73%003 97497, IONIZATION POTENTIAL (3/CM) 104798,
4 0,72000003 102850, PARTITION FUNCTION 0:2127+00%
5 0,25360003 105394, ROSSELAND MEAN OPACITY (4/CM) 0,92494003
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(L/CM) (4/CM) (1/CM) (1/7¢0m) (1/¢CM) (1/¢cM)
o0, N,4303+002 11000, 0,8420°002 20000, 0,2750.003
18500, 0,50259000 12000, 0,068840002 75000, 0,2260-003
anoo, 0,2033+000 13500, 0,52240002 80000, 0,18A8.003
2500, Ned70ve000 1%000, 0,4067002 90000, 0,1340=003
3non, 0,4182+000 20000, 0.20472002 100000, 0,9881-004
4non, 0.%5915ey01 25000, 0,42740002 125000, 0,%5072+-001
5n0n, 0.396b6=00% 27500, 0,3382+002 150000, 0,3097=003
850N, 0,2073=008 30000, 0,2720°002 175000, 0,20342001
600n, 0e23006°004 40000, 0,1290=002 200000, 0,1408.003
anon, 041734004 50000, 0,7055=003 300000, 0,4%240002
10n0n, Ne1086=004 60000, 0,4252%003 400000, 0,2007=002
PRESS(ATM) 4 ENTHALPY 0,70204006 (BTU/LB) 0,39004003 (KCAL/G)
TEMP (M) 30001, FREE ENG #0,1399¢007 (BTU/LB) 20,6661+003 (xCAL/QG)
TEMP (K) 16667, ENTROPY 0,6336¢005 (BTU/LBeR) 0,8336%002 (CAL/Q=K)
DEN(A/ENY) N, ROBHe(06
OHN PPHN (ATH) TERM (1/CM) PPHT (ATM) 0,4308+000 PFE (ATM) 0,7848+000
1 N,4274e000 0 PPH2 (ATM) 0,1812+005 PPHs (ATM) 0,14070004
2 N,14440002 82299,
3 0,ABL9m003 97497, IONIZATION POTENTIAL (L/CM) 104490,
4 N,0%440003 102650, PARTITION FUNCTION 0.2016+003
9 0,17430Q03 1093904, ROSSELAND MEAN OPACITY (4/CM) 0.14460002
WAVE NUMBER Abs CO NAVE NUMBER ABS CO WAVE NUMBER ANS CO
(4/CM) (L/7CM) (4/7CM) (1/CM) (4/7¢M) (1/7¢m)
inun, NfelOBLe00L 11000, 0,1988=004 0000, 0,7224=003
1800, Ne77B84000 12000, 0,12942001 75000, 0,8048003
anon, Nedo0Ne000 13500, 0,98000002 80000, 0,06302003
asun, N.280v+000 18000, 0.,7618002 00000, 0,3704e003
3non, 0,10066000 20000, 0,3759e002 100000, 0,26560003
400N, 0,9797=004 25000, 0,1163°001 125000, 1,8227000
$non, 0.50L8°0014 27500, 0,91342002 150000, 0,8023000
8800, De47263=003 30000, 0.,7299%002 175000, 0,3294¢000
enon, 0,3903=004 40000, 0,3398e002 200000, 0,2278¢000
ynon, 03275004 50000, 0,1843=002 300000, 0,7338«001
10000, 0,1975=001 60000, 0,1109=002 400000, 0,32%6+001
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TABLE YIg

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATM) 2 ERTHALPY D0.4467¢006 (BTU/LB) 0.2482+003 (KCAL/G)
TEMP (R) 25999, FREE ENG =0,96004006 t(BTU/LR) «0.5333¢003 (KCAL/G)
TEMP (K) 14444, ENTROPY 0,5411+005 (BTU/LBeR) 0.54412002 (CAL/GeK)
DEN(G/CM3) 0,1283=005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0.,10184001 PFE (ATM) 0,49104000
1 0,1015¢001 0o PPH2 (ATM) 0.,16952004 FPPHe (ATM) 0,2759=004
2 0,1123+002 822%9,
3 0.%5%5420003 97497, JONIZATION POTENTIAL (1/CM) 105001,
4 0,57009003 102650, PARTITION FUNCTION 0.2005+001
S 0,2431+003 105391, ROSSELAND MEAN OPACITY (1/CM) 0,1545e002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (L/CMm) (1/CM) (1/CM) (1/cM) (1/CM)
1000, 0,12458¢001 11000, 0,1189.001 70000, 0,7247=003
1500, 0,4951000 12000, 0.,9770=002 75000, 0,6800=003
2no0n, 0,25794000 13%00, 0.74742002 80000, 0,1766=002
2%00, 0,1868+000 15000, 0.5869=002 90000, 0,4821-003
3000, 0,12804000 20000, 0,3007=002 100000, 0,2911003
4000, 0,6%597-001% 25000, 0.1083=001 125000, 0,22554001
5000, 0,3994-001 27500, 0.64982002 150000, 1,1377+001
5500, 0,3216-001 30000, 0.6790=002 175000, 0,9027+000
6000, 0,2636=001 40000, 0,3175=002 200000, 0,62434000
8000, 0,2489=001 506000, 0.,17412002 300000, 01,20114000
10000, 0,1473=001 60000, 0.10642002 400000, 0,8922¢001
PRESS(ATM) 2, ENTHALPY 0,3014006 (BTU/LB) 0,16744003 (KCAL/G)
TEMP (R) 23000, FREE ENG #0,8055+006 (BTU/LR) «0,4475¢003 (KCAL/G?
TEMP (K) 12778, ENTROPY 0,4812+005 (BTU/LRwR) 0.,4812+4002 (CAL/GeK)
DENCG/CM3) 0,1685-005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1505¢001 PPE (ATM) 0,24724000
1 0,15044003 0 PPH2 C(ATM) 0,6139=004 PPH= (ATM) 0,3024~004
2 0,3%7490003 82259,
3 0,23150003 97497, IONIZATION POTENTIAL (31/CM) 10%837,
4 0,22%22003 1026850, PARTITION FUNCTION 0.2002+001
S 0,2089¢003 105391, ROSSELAND MEAN OPACITY (1/CM) 0.1346-002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AWS CcO
(1/CM) (R/CM) (1/cM) (1/CMm) (1/cm) (1/Cm)
1000, 0,50784000 11000, 0,5966=002 70000, 0,5361003
1500, 0,2082+000 12000, 0,4983=002 75000, 01,6726003
2000, 0,1081¢000 13500, 0.3908=002 80000, 1,3922002
2%00, 0,637682001 15000, 0,3146°002 90000, 0,60010003
3000, 0,545%5«001 20000, 0,17412002 100000, n,2608003
4000, 0,2900=003 250040, 0,64442002 125000, 0.,3776e001
5000, 0,1764=001 27500, 0.,5071=002 150000, 1,23064001
%00, 0,1423-003 30000, 0,40662002 175000, 0,1512¢001
6000, 0,1167=001 40000. 0.1934=002 200600, 0,1046+001
2000, 0,6287=002 50000, 0.1086=002 300000, 0,3367+000
10000, 0,7274=002 60000, 0,6888=003 400000, 0,14944000
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TABLE XTI h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 20,000°R AND  16,000°R

PRESS(ATM) 2. ENTHALPY 0,2208+006 (BTU/LR) 012274003 (xCAL/G)
TEMP (R) 2uoou, FREE ENG ®0,0663+006 (sTU/LR) «043702+003 (KCAL/G)
TEMP (K) 11111, ENTROPY 0,4436+005 (BTU/LBReR) 0,44360002 (CAL/GeK)
DEN(G/CM3I) 0,2115-005
QNN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,182%«001 PPE (ATM) 0,R733«004
1 0,1825001 0 PPH2 (ATM) 0.,1739+003 PFH= (ATM) 0,°036e004
2 0,1729.003 82259,
3 0,54100004 97497, IONIZATION POTENTIAL (1/CM) 106892,
4 0,4809004 102850, PARTITION FUNCTION 0.20004001%
S 0,54070004 105391, ROSSELAND MEAN OPACITY (1/CM) 0,7470«003
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/cm) (1/Cm) t1/CM) (1/70Mm)
1000, 0,1096+000 11000, 0.1956=002 70000, 0,37742003
1500, 0,4475001 129000, 0,1701=002 75000, 0,7571=003
2n00, N,2645=001 13500, 0031412002 80000, 0,71660002
2500, N,1629=00% i15¢00, 0,1196+002 90000, 1,R409«003
3noo, 0,1093=-001 20000, 0,7568«003 1000600, 0,24+7«003
4000, 0,5804=002 25000, 0,2428%002 125000, N,5269+001
5000, 0,4577=002 27500, 0.1928002 150000, 1,3217«001
5%00, Ny3704-y02 30000, 0,1561=002 175000 0,2110001
6000, 0,3049-002 40000, 0,7744003 200000, 0,14594001
gngo, 091821'002 50000, 00‘592'003 3Joo00Q0, 0.46990000
10000, 0,2288=002 60000, 032442003 400000, 0,20R4¢000
PRESS(ATM) 2. ENTHALPY 0,1740+006 (BTU/LR) 0.9689+002 (XCAL/G)
TEMP (R) 16000, FREE ENG $0,4943+006 (8TU/LB) «0 427462003 (KCAL/G)
TEMP (K) 8889, ENTROPY 041774005 (BTU/LReR) 0.4177«002 (CAL/GeK)
DEN(G/CM3) 0,27%u=005
QNN PPHN (ATM) TEKM (1/CM) PPHT (ATM) 0,1977+001 PFE (ATM) 0,1093=001
1 N,1977+001 0o PPH2 (ATM) 0,7177-003 PFre (ATM) 0,%58660005
2 0,1307=004¢ 82259,
3 0,2498+005 97497, IONIZATION POTENTIAL (1/CM) 168245,
4 0,1867005 102850, PARTITION FUNCTION 0,2000+001
5 0,19342005 105391 ROSSELAND MEAN OPACITY (1/CM) 0.1729-003
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cw) (L/CM) (1/CM) (1/CM) t1/Cm) (1/CM)
inoo, 0,8352-002 119000, 0,2954=003 70000, 01,3626«003
1500, 0,3394=002 12000, 0.2636=003 75000, 0.1111-002
2000, 0,3978=002 13500, 0.,26442003 ~0000, 0,1292=001
2%00, 0,1285=y02 15000, 0,2443=003 90000, 0413710602
3noo0, Ne9475-003 20000, 0,1841=003 100000, 1,32359=003
4000, 0,9042-003 25000, 0,1431=003 125000, 1,71404001
snon, N,3463«003 27500, 0,2692=003 180000, N,43r14001
5500, 0,3068-003 30000, 0,2262°003 175000, 1,26A04001
6non, 0,2551-003 40000, 0,13512=003 200000, U,1977+001
anon, 0,2331-003 50000, 0,1002=003 300000, Ieh363e0N0
10000, 0,2467-003 60000, 0.1229=003 400000, 11,2822+000
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TABLE MIi

‘ THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 13,000°R AND 10,000°R

PRESS(ATM) 2. ENTHALPY 0,1557+006 (BTU/LB) 0.,8649+002 (KCAL/G)
TEMP (R) 135000, FREE ENG =0,3708¢006 (BTU/LB) *0.,2060003 (XCAL/G)
TEMP (K) 7222, ENTROPY 0,40504005 (BTU/LReR) 0.4050+002 (CAL/GeK)
DEN(G/CM3) 0,3405«005
‘ GHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1995¢0012 PFE (ATM) 0,1039e002
‘ 1 0,1995+00% 04 PPH2 (ATM) 0,3118+-002 PPHe (ATM) 0,1185200%
2 0,610520006 82259,
3 0,6602=007 97497, IONIZATION POTENTIAL (1/CVF) 109011,
4 0,4041-007 102850, PARTITION FUNCTION 0.2000+00%
5 0,3806007 105394, ROSSELAND MEAN OPACITY (1/CM) 0.,4075=004
WAVE NIIMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AES CO
(1/C™) (1/Cm) (1/CH) (1/CMm) t1/CM) (1/CM)
1000, 0,88%56«003 11000, 0,5505=004 70000, 0,50640003
1500, 0,3947=003 12000, 057312004 75000, 0,1667.002
2000, 0,2197=003 13500, 0.,5614#004 80000, 0,1988«001
2500, 0,1403-003 15000, 0:,5349=004 90000, 0,20840002
3000, 0,9725-004 20000, 0,4258¢004 100000, 0,4751003
4000, 0,55%4-004 25000, 0,3456°004 125000, 0,888%¢001
5n00, 0,3545-004 27500, 0,3995«004 4%0000. 0,543%54001%
5500, 0,2927=004 30000, 0.3607=004 175000, 0,356%5+001
6000, 0,2457-004 40000, 03097004 2000600, 0,24600001
8oo00, 0,40342004 50000, 0.4602=004 300000, 0,7900+000
10000, 0,5240-004 60000, 0.,1155=003 400000, 0,35n13¢000
PRESS(ATM) 2. ENTHALPY 0,1377006 (BTU/LB) 0,7651¢002 (KCAL/G)
TEMP (R) 10001, FREE ENG =0,2519+006 (BTU/LB) 204399003 (XKCAL/Q)
TEMP (K) 5556, ENTROPY 0,3895+005 (BTU/LBeR) 0.,3895¢002 (CAL/G=K)
DEN(G/CM3) 0,4490-005
QMN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1969¢00% PPE (ATM) 0,2700=004
1 0,1969+003 O« PPM2 (ATM) 0,3092-00% PPHe (ATM) 0,8403007
2 N,4428e008 82259,
I 0,1927#009 97497, JONIZATION POTENTIAL (1/CM) 109476,
4 0,85670010 102850, PARTITION FUNCTION 0,2000¢00%
S 0,6933¢010 105301, ROSSELAND MEAN OPACITY (1/CM) 0,45962005
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/Cm) (1/¢Cm)
1000, 0,3633=004 11000, 0,50852005 20000, 0,8240-003
1500, 0,1615=004 12000, 052592005 75000, 0,2742-002
2000, 0,9082-005 13500, 0¢5293°005 80000, 0,32810001
2%00, N,588£3-005% 15000, 0,5193005 90000, 0,3432+002
3n00, 0,4036«005 20000, 0,4896005 100000, 0,778%+003
4000, 0,2274-005 25000, 0,5500=00% 125000, 0,11694002
snon, 0,1463=005 27500, 0,6357-005 150000, 0,7264¢001
5500, 0,1215=005 30000, 0,7518+005 175000, 0,47R54004
6000, 0,1027-005 40000, 0.18632004 200000, 0,3237¢001%
Sn00, 0,3283=005 50000, 05357004 300000, 0,10144001
10000, 0,4736-005 60000, 0,1745=003 400000, 0,4493¢000
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TABLE MT j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 7,000°R AND 5Q00°R

PRESS(ATM) 2. ENTHALPY 0.,67864005 (BTU/LR) 0.3770+002 (KCAL/G)
TEMP (R) 7000, FREE ENG ©0,1490006 (BTU/LR) «0.8276+002 (XCAL/G)
TEMP (1) 388y, eNTROPY 0,3097+005 (BTU/LB=R) 0:3097002 (CAL/GeK)
DEN(G/CMI) 0,E9Lu~005
QHN PPHN (ATH) TERM (1/CM) PPHT (ATM) 0,1179¢00% PFE (ATM) 0,7940007
1 n,1179«001 0 PPH2 (ATM) 0,8210¢000 PPHe (ATM) 0,2633s009
2 0,7874+012 82259,
3 0,2305=014 97497, IONIZATION PUTENTIAL (1/C¥) 109657,
4 Nn,%657=015 102850, PARTITION FUNCTION 0,2000+001
5 N,3483-015% 105391, ROSSELANL MEAN OPACITY (1/CM) 0,1205=007
WAVE NUMBER ABS €O WAVE NUMBER ABS CO WAVE NUMHER AKS TO
(1/CMm) (1/Cm) (1/Cm) (1/CM) (1/CcM) (1/CM)
1000, 0,240y=010 119000, 0,1448%006 70000, 0,6730=003
1500, 0,11149=(09 12000, 0,1864=006 75000, 0,2244=002
2000, 0,3284=009 13500, 0,20649=006 RO0GN, 0,2662=001
2500, 0,7472=009 15000, 0,5668=006 90000, U,26805=002
3noo0, 0,1485-008 20000, 0,94422006 1000600, 0,6360-003
4000, 0,4031=008 25000, 0,20822005 175000, N,2161+002
5000, 0,H76u=008 27500, 0,2969=005 150000, 1,18184002
5500, N,1215007 30000, 0,4150=005 175000 0,1280+002
60090, 0,1633=007 40000, 0,1390=004 200000, 0,606R4e001
annn, 0,5563=007 50000, 0,4284°004 300000, 0,66714000
tonoo, 0,1100=006 60000, 0.,1420=003 400000, 0,38444000
PRESS(ATM) 2. ENTHALPY 0,1993¢005 (BTU/LR) 0,1107+00Z (KCAL/G)
TEMP (R) 5000, FREE ENG ©0,9685+005 (B5TU/LB) «0,5492+002 (KCAL/G)
TEMP (K) 2778, tNTROPY 0,2375+005 (8TU/LReR) 0,2375+002 (CAL/G=K)
DEN(G/CM3) 0,1723-004
QHN PPHN (ATM) TERM (1/CM) PPHYT (ATM) 0,1039+000 PPE  (ATM) 0,1778e011
1 0,1039+000 0, PPH2 (ATM) 0,1896+001 PFHe (ATM) 0.76R85e014
2 0,1313-018 82259,
3 0,1106=021 97497, IONIZATION POTENTIAL (1/CF) 109474,
4 0,1229«022 102850, PARTIYION FUNCTION 0,2000«001
S 0,51%52023 105391, ROSSELAND MEAN OPACTITY (1/CM) 0,3077«0n9
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/Cm) (1/Cr) (1/CM) (1/CM)
1000, 0,1629-011 11000, 0.6529=008 70000, Ne3520=004
1500, 0o.74%06°011 12000, 0,86742008 25000, 041172003
2000, 0,2119-010 13500, 0,1278=007 80000, 0,1403=002
2%00, Ned4702°ul0 15000, 0,1815=007 90000, 0,4467=003
3000, N,H909=010 20000, 0,48552007 100000, 0,3327=004
4nQn, N,2386=009 25000, 0,10822006 125600, 1,4076002
500N, 0,5029=009 27500, 0,1547=006 1%0000. 0,4031+002
5500, N,6885=(09 30000, 0,2165%=006 175600, 0,29264002
6nan, 0,9155«00Y 40000, 0,7266=006 200000, N1,11304002
angn, 0.2325-008 50000, 0.2240°005 300000, (1,3070+000
16000, 0.4791+-008 60000, 0.,7424=005 400600, N,4745«001
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TABLE M k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
2 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 2 ENTHALPY 0,8971¢004 (BTU/LR) 0,49R84+001 (FrCAL/G)

TEMP (F) 3001, FREE ENG »0¢5438¢005 (BTu/LR) *0,3021+0Ne (kCAL/G)

TEMP (K) 1667, eATROPY 021132005 (BTU/LReR) 0,2111+002 (CAL/GeK)

DEN(G/CMI) 0,2947-0404

QHN PPHN (ATM) TENM (1/CV) PPHT (ATM) 0,1517=003 PFE (ATM) NnanpN0e000

1 N,15917=0n3 0, PPH2 (ATM) 0,2000¢001 PFHe (ATM) 0,0000+000

2 0,0000000 82259,

3 0,0000+000 97497, IONIZATION PUTENTIAL (1/CV) 109479,

4 0,0000+000 102850, PARTITION FUNCTION NauGNU«0D0

5 0,0000e000 105391, ROSSELAND MEAN OPACITY (1/CM) Ne79FR2=092

WAVE NUMBERK ABS CO WAVE NUMBER ABS Cu WAVE NUMBER AKS CO
(1/C™) (1/Cm) (1/Cm) (1/Cr) t1/CcM) (1/0m)
ioun, 0,6333-014 11900. 0.1780"u10 70000, 1 ,95r6=007
1500, Neg?70U9-G13 17000, 0,2362*010 75000, 1,3175006
2000, 0,7339=013 13500, 0.3477+010 ROGNO, ity 38120005
2500, N,1557«y12 15000, 0,4935=010 opegn, iy 39RB=006
Inop, N,?84u=0(12 25000, 0,1820=00¢ 100000, L 49N0Aledn?
4npn, 0,7185°y12 25000, 0,2942°0(0Y 1250010, N,aHA6e002
5000, 0,1650-p11 27500, 0.,4204°G0Y 1%0v00, N,69574002
5%50n, N,1969-011 30000, 0.58840009 175000, 0,8059«002
é6npn, DecHVueyll 40000, 0.197%008 200000, 0,4927«002
80o0n, N,6422-011 50000, 0.6089»008 300600, le2613003
10000, Ne130v-010 60000, 0.,2016=007 400000, N1e31%4=0N3
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TABLE MIT a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 200,000°R AND 175,000°R

PRFESS(ATM) “ EATHALPY 0,2043+007 (BTU/LR) D,1468+004 (xCAL/G)
TEMP (&) 200000, PHEE ENG =0,1478B<0G0 (BTU/LR) «0,8210+004 (¥CAL/G)
TEMP () 1191111, eNTROPY 648710005 (BTU/LReK) 0,8710«002 (CAL/GeK)
DEN(GR/MM3) N,c241+006
OMN PPHN (ATM™) TERM (31/7CF) PPHT (ATM) 0,1962-003 PFE (ATM) 0,2000¢004
1 N,1172«004 0 PPR2 (ATM) 0,€16¥=043 PFre (ATM) 0,4678«011
2 N,1615+004 82260,
I N,2084~Q04 97501 IONIZ2ATIOM POTENTTAL (1/CF) 1165992,
4 N,49480000 102876, PARTITION FUNCTION 03350002
S N,7474e(Q0n4 105490, ROSSEL ANL MEAN OPACTTY (1/CM) 0,4097=006
WAVE NIMRER AkS CO WAVE NUMBER ABS CO wAVE NUMBER ARS CO
(L/7CM) {1/Cm) t1/7CM) (1/CM) (1/Cm) (1/Cm)
1nyn, feoUd4u=y01 11000, 0.1683=005 70000, 0,2659005
18060, Deei%1=u01 100G, Ge1370=003 75000, 0,2247=00%
2non, 0,1039=001 13500, 0,1038=2003 80000, 1,1918005
250n, N,592vyeud2 15000, 0,8099«004 90000, 0,14320005
Jnub, Ne3764=002 21000, 0.4121-004 100000, 0,1098«005
4nno, 1,1864«y02 %000, 0.,2950=004 125000, 0,3330200%
5000, N,107y=002 27500, 0,2373=004 150000, 'g2151005
58500, Nyk552-003 30000, Ge19452004 175000, 0,94652005
6nun, Het6922=-y03 40000, 0.1002=004 2000600, 0,1040=00%
anun, N,3454=0603 50000, 0.5947«005 3000600, 0435062006
{0000, N,?10y=003 60000, 0.,3857«005 400000, 0,1570«006
PRESS(ATM) 4 ENTHALPY 0,2394+007 (BTU/LR) 0,33300004 (KCAL/G)
TEME (F) 175000, FREE ENG *0,1262+008 (BTU/LR) «0,7009¢004 (xCAL/G)
TEMP (Kx) 97222, eENTROPY 0.8577¢005 (oTU/LA=R) 0.8577¢002 (CAL/G=K)
DENCR/CMI) Dee527=-006
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,26%51003 PFE (ATM) 0.,2000+00%
1 N,1961-004 0 PPH2 (ATM) 0,4264-043 PFHe (ATM) Nn,1122-010
2 0N,23%7«004 82260,
J 0,4233-008 97501 IONIZATION POTENTIAL (31/CM) 100418,
4 N,AQS(0w(N4 102876, PARTITION FUNCTION 026634002
S 0,1045003 1054940, ROSSELANI MEAN OPACITY (1/CM) O0,B402=-006
WAVE NUMFER ABS CO WAVE NUMBEK ABS CO WAVE NUMEER AKS CO
(1/CM) (1/Cm) (1/Ccm) (1/70m) t1/cMm) Cr/cm)
inar, 0,0641=001 11000, 0,2930=003 720000 N1,4174=00%
1500, 0,3080-y01 12009, 0.20632G03 75000, (43571«0G05
2n0n, Nel49A= 01 13%00, 0,1%66=003 80000, 1,2999=005
2500, Vet!873ey02 15000, Uelidzda~0u3 90000, feP2%1=005
3000, 0.5456=y02 20000,  0.6249+004 100000,  ©.,17:5-005
4000, 0,2725=4y02 25000, 0,4657=004 125000, ehdn7=0N5
500N, Ne1584«y02 27500, 0.8750=004 1800600, (,4158+009
CLETIR N,125%=i302 Juo6ao, 0,3076=004 175600, (,P814s005
6nun, Ned02y=u02 409n0g, 0,1585«004 200000, 11,39n7«n05
anon, De9815-003 50000, 0.9390-005 360000, 1 AB12=006
ooun, NeS162=40$ 61000, 0.,6073w005 4000600, 1,?29a7=0N6
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TABLE MIT b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 150,000°R AND 125,000°R

PRESS(ATM) 4y ENTHALPY 0,2146+007 (BTU/LR) 0,11924004 (KCAL/G)
TEMP (R) 149995, FREE ENG »0,1049+008 (BTU/LR) «0,5828+004 (KCAL/G)
TEMP (K) 83333, ENTROPY  0,8424+005 (BTu/LR=R) 0,84244002 (CAL/GeX)
DEN(G/CM3) 0,-948-u06
OHN PPHN (ATM)  TEKM (1/CN) PPHT (ATM) 0,3804-003 PFE (ATM) 0,2000400%
1 0,3790<004 0, PPH2 (ATM) 0,96652013 PFH= (ATM) 0,31R9¢010
2 0,36640006 82260,
3 N,6338e004 97501, IONIZATIGN POTENTIAL (1/CF) 106203,
4 0,1027-003 102876, PARTITION FUNCTION 0,20074002
5 0,1398003 105490, ROSSELAND MEAN OPACITY (1/CM) 0,2046-005
WAVE NUMRER ABS CO WAVE NUMBER ABS CO KAVE NUMBER AHS €O
(1/CH) (1/cm) (1/CM) €1/CM) (1/7CcM) (1/7cm)
1000, 0,13074000 11000, 0,40782003 70000, N,70632005
1500, 0,4697+001 12000, 0,33312003 75000, 0,59442005
2noe, 0.2290-001 13500, 0.25332003 #0000, U,5051=005
2500, n,1317-001 15000, 0.1983=003 900600, 0,3738-005
300, N 64122002 20000, 0,1015=003 100000, 0,28432005
4non, 0,4246=y02 25000, 0,7980604 125000, 0,1448+0004
snoo0, 0.,2480-002 27500, 0,6432004 150000, 0,91¢42005
5500, 0,3973=002 30000, 0,5276%004 175000, 0,617700%
6n0n, 041603-002 40000, 0,2716%004 200000, 0,4337-00%
8non, 0,R085003 50000, 0,1604004 300000, (1,1426000%
10000, 0,5091~¢03 60000, 0,1033004 400000, 0,63342006
PRESS(8TM) 4. ENTHALPY 0,1897+007 (BTU/LR) 0,1054+004 (KCAL/G)
TEMP (R) 124999, FREE ENG »0,8406+007 (BTU/LB) «0,46704004 (KCAL/G)
TEMP () 69444, ENTROPY  0,8243¢005 (BTU/LReR) 0.62434602 (CAL/GeK)
DEN(G/CMI)  0,3538-006
OHN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,5946°003 PFE (ATM) 0,20004004
1 N,8579e004 0, PPH2 (ATM) 0,27002012 PFH= (ATM) N,1163009
2 N,62430004 82260,
3 0,1024»003 97501, IONIZATION POTENTIAL (1/CM) 105924,
4 0,16299003 102876, PARTITION FUNCTIOM 0013864002
5 0,1810+003 105490, ROSSELAND MEAN OPACITY (1/CM) 0,6408+005
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER A8S CO
€1/CH) (1/Cm) (1/CM) (1/CM) (1/cM) (1/CM)
1000, 0,2140+4000 11000, 0.,7237%003 70000, 0,1329-004
1%00, 0,7758-001 12000, 0,5921003 75000, 0,1115-004
2non, N,3807-001 13500, 0,4511003 800G0n, 0,9441=005
2%00, 0,2202-001 15000, 0,35372003 90000, 6,6943-00%
3non, 0,1412-001 20000, 0,1815003 100000, 0,%250=00%
4000, 0,7221-002 25000, 0,1537%003 125000, 0,3952=004
5000, N,4242-002 27500, 0,1239°003 150000, 0,24R4=004
s=0n, 0,3383-002 30000, 0,1016003 175000, 0,16%52004
6000, 0,2754=002 40000, 0,5213004 200000, 0,11562004
8noo, 0,1396-002 56000, 0.30592004 300000, 0,3760-00%
10000, 0+9047-003 60000, 0¢1957%004 400000, 0,1668-00%
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TABLE XNII ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) ., ENTHALPY 0,1649+007 (BTUu/LB) 0.9159+003 (KCAL/G)
TEMP (R) 100001, FREE ENG »0.,6372+007 (BTU/LB) «0,3540¢004 (KCAL/G)
TEMP (X) 55556, ENTROPY 0.8021+005 (BTU/LBeR) 0,8021+002 (CAL/GeK)
DEN(G/CM3) 0,4423-906
QHN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,10%52=002 PPE (ATM) 0,1999¢00%
1 n,2520=003 0o PPH2 (ATM) 0,1033-011 PPHe (ATM) 0,6186+009
2 0,1198+003 82260,
3 0,1816»003 97501 JONIZATION POUTENTIAL (1/CHF) 105542,
4 0,2810-003 102876, PARTITION FUNCTION 0,8348+0n1
5 N,?175«003 105490, ROSSELAND MEAN OPACITY (1/CM) 0,2707«004
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cn) (1/CM) {1/CM) (1/7CM) (1/CM)
1000, 0,3942+900 11000, 0.,1476=002 70000, 0,29020004
1800, 0,1445+000 12000, 0.,1210°002 75000, 0,2422+004
2000, Ne73187-001 13500, 0.9230°003 80000, 0,2042-004
2500, 0,4161-001 15000, 0,7242°003 90000, 0,1469=004
3noo, N,2763-001 20000, 0,3715=003 100000, 0,3118004
4nyn, 0,1397-001 25000, 0.3500003 125000, 0,1458.003
5000, 0,62%99-002 27500, 0,2818-003 150000, 0,9050-004
$s500, 0e6605=002 30000, 0.2308°003 175000, 0,5992=004
6000, 0,5386=002 40000, 0,1174-003 200000, 0,41620004
anon, N.2754-002 50000, 0,6818e004 300000, 0,1345%5«004
10000, 0,1836=002 60000, 0.4316004 400000, 0,5963=005
PRESS(AT») 4, ENTHALPY 0,1549¢007 (BTU/LB) 0,8607+003 (KCAL/G)
TEMP (R) 90000, FREE ENG =0,5575¢007 (BTU/LB) «0,3097+004 (KCAL/G)
TEMP (K) 50000, EMNTROPY 0.7916+005 (B5TU/LR=R) 07916002 (CAL/G=K)
DEN(G/CM3) 0 ,49L5«006
QHN PPHN (ATM) TERM (1/7CM) PPHT (ATM) 0,1462-002 PPE (ATM) 0,19994001
1 0,4454+003 0o PPH2 (ATM) 0,2232-011 PFPHe (ATM) 0,1440-008
2 0,1671«003 82260,
3 0,2425«003 97501, IONIZATION POTENTIAL (1/CF) 105344,
4 0,3603-003 102876, PARTITION FUNCTION 0.6565+001
5 N,2378«0Nn3 105490, ROSSELAND MEAN OPACITY (1/CM) 0,%136=0n4
WAVE NUMRER ABS CO WAVE NUMBER ABS CO wWAVE NUMBER ARS CO
(1/C™) (4/Ch) (1/CM) (1/7CM) t1/Cm) (1/CmM)
1000, N,5276+000 11¢000. 0,208%5=002 70000, 0,4269«004
1500, 0,1944+(00 12000, 0.1709=002 75600, 0,35552004
enun, n,9650=-001 135500, 0,1305=002 800G00, (1,2991=004
2%0n, NeHB21-001 15000, 0.1024=(02 906060, 01,2173=004
3Inon, Ne3776-001 20000, 0.524606¢3 100000, 01,162%5«004
4n(n, N,1917+-001 25000, 0,5269=003 125000, 0,78A6=003
5000, 0,1137-001 27500, 0.4240=003 150600, 1,1773-003
58501, Ns91038=002 U000, 0,3466=003 175600, 11129003
6ngn, 0,7434-402 40000, 0,1755=003 200000, U,R110-004
anon, n,4306-002 50000, 0,1014»003 303600, 11,2616004
10000, Ne2591-v02 60000, 0.6380=G04 400000, 11160004
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TABLE MII d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATM) 4, ENTHALPY (0,1450%007 (BTU/LR) 0,8053+003 (KCAL/G)
TEMP (R) 79999, FREE ENG »0,4789¢007 (BTU/LK)" =N,2660«0N4 (KCAL/G)
TEMP (KX) 44444, tNTROFY 067798+005 (BTU/LReR) Ne7706¢G0Z (CAL/NeK)
DEN(G/CHMS) 0,5531-006
OHN PPHN (aTM™) TERM (1/CM) PPHT (ATM) 0,2202-0D2 PFE (ATM) N.19Q9e0nN}
1 N,8716¢003 0. PPH2 (ATM) 0,5821=-011 PHHe (ATM) N,38K6«0N8
2 0,2432«003 82260,
J 0,3342¢003 97501, IONIZATIUGN POTENTIAL (1/CM) 1u5107,
4 0,4992003 102876, PARKTITION FUNCTIOAN NeH052+0N1
5 0,2535.003 105490, ROSSELAND MEAN OPACITY (1/CM) 0,5374-004
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AxS CO
(1/Cm) (14/Cm) (1/CH) t1/C™) t1/CM) (1/0Mm)
in0n, 0,7325+000 11000, 0,3079=002 70000N, N,66"9=004
1500, f,27104000 12000, 0,2525=002 75000, ALY YL ]
2000, 0413554000 13500, 0,1928=002 ROCNOD . he4617=004
2%40n0, 0.8251-001 15000.,. 0,1512=002 00GoNn, (o333 4
3noeo, N,5369-001 20000, 0.77342003 100000, 1,7440004
4000, 0,2738-001 25000, 0,6899=003 125600, 0,6313=003
5000, 0,1630-001 27500, 0.,6749=0(3 180000, 1,36A9+003
5500, Ny1306°u01 30000, 0,5513+003 175000, N,25590003
enogn, N,1068~;01 40000, 0,2770=003 2000600, N,1773003
8000, 0,6341-002 50000, 0.1589=003 300000, 0,5713=004
10000, 0,3824-002 60000, 0,99342004 400000, 0,25342004
PRESS(ATM) 4, EMNTHALPY 0,1350+007 (BTU/LR) 0,7498+003 (KCAL/G)
TEMP (R) 7000v, FREE ENG «0,4015¢007 (BTU/LR) ©0,2231+004 (KCAL/G)
TEMP (K) 3888y, ENTROPY 0.,76644005 (65TU/LBwR) N,7664+0N2 (CAL/GeK)
DEN(G/CHMI) 0,6323-006
OMN PPHN ¢ATM) TERM (1/CM) PPHT (ATM) 0,3756=002 PFE (ATM) 0,1998¢0n1
1 0,1963»002 0s PPH2 (ATM) 0,2027=010 PFPHe (ATM) N,12%0e0N7
2 0,3744+003 82260,
J 0,479049003 97501, IONIZATION POTENTIAL. (1/Ck) 104819,
4 0,60860003 102876, PARTITION FUNCTION 0.3828+001
5 0,2411+003 105490, ROSSELAND MEAN OPACITY (¢1/CM) 0,1593«003
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CD
(1/CM) (1/CM)} (1/CM) (1/CM) (1/Cc™M) (1/7¢M)
in00, 0,1065+001 31000, 0,4810=002 70000, 141093=003
1800, 0,3978+000 12000, 0,3944=2002 75000, (149053eG04
2000, 0,2078¢000 13500, 0.3010=002 ROUON,. t,7578+004
2%00, 0,1230¢000 15000, 0,2360=002 0000, (,545%BeNnN4
3000, 0,8030-001 20000, 0.,1203»002 100600, Ued(54en04
4000, 0,4117-001 25000, 0,1441°002 125000, he16/42002
5000, 0,2458-001 27%00, 0.1155=002 150000, I ,0972=003
5500, 041973901 36000, 0,9417=003 175000, iehbN1e(NY
6n00, 0e,10614~001 40000, 0,40688=003 200000, Ue 45341003
6“00. 009885'002 50000. 002665.003 30"[)00. 13.14"0-003
1000n0, N,5972~-002 enponN, 0,1654=0(3 400000, [, Ad78e004
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TABLE XII e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATM) 4, ENTHALPY 0,1249¢007 (BTU/LB) 0,6938+003 (KCAL/G)
TEMP (R) 5999y, FREE ENG =0,32564007 (BTU/LB) «a0,180940N4 (KCAL/G)
TEMP (X) 33334, ENTRUOPY  0,7508¢005 (5TU/LReR) 0,75084002 (CAL/GeK)
DEN(G/CMI) 0,7385=006
GHN PPHN (ATM)  TERM (1/0CM) PPHT (ATM) 0,793%5=002 PFE (ATM) 0,1906e00n%
1 0,54160002 0, PPH2 (ATM) 0,1150009 PPH= (ATM) 0,5287«007
2 0,62220003 82260,
3 0,72%520003 97501, IONIZATION POTENTIAL (1/CF) 104456,
4 0,10220002 102876, PARTITION FUNCTION 029304001
S 0,1490-003 105490, ROSSELAND MEAN OPACTTY (1/CM) 0.2645=003
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
t1/CM) (1/CMH) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,168464001 11000, 0,80840002 70000, 0,1977003
1500, 0,61964000 12000, 0,66272002 95000, 0,1633=003
2000, 0,3209+000 13500, 0,50532002 #0000, 0,1363=003
2%00, 0,1956+000 15000, 0,3957=002 90000, 0,9777-004
3non, 1,1283+000 20000, 0,2005¢002 100000, 0,7240=004
4000, 0,0680=y01 25000, 0,27282002 125000, 0.,5226=002
s0an, 0,3959+001 27500, 0.,2181%002 1%0000, 0,3200-002
5500, 0,3181-001 30000, 0,1772%002 175000, 0,2100-002
6000, 0,2605-001 40000, 0,87152003 200000, 0,1452-002
8000, 0,1660=001 50000, 0,4901=003 300000, 0,4678<003
10000, 0,1004+001 6000¢C, 0.3014=003 400000, 0,2075=003
PRESS(ATM) 4, ENTHALPY 0,1143¢007 (BTU/LR) 0.63524003 (KCAL/G)
TEMP (R) 50000, FREE ENG =0,2514¢007 (BTU/LR) =0,1397¢004 (KCAL/G)
TEMP (K) 27770, ENTRUPY  0,7314+005 (BTU/LBeR) 0:7314¢002 (CAL/GeK)
DEN(G/CM3) 0,8B97+006
GHN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,2402=001 PPE (ATM) 0,1988¢0n%
1 0,202%5#001 0, PPH2 (ATM) 0,1473=008 PPHe (ATM) 0.32%3»006
2 0,11440002 82260,
3 0,1169#002 97501, IONIZATION POTENTIAL (1/CM) 103964,
4 0,1453.002 102876, PARTITION FUNCTION 0,2372+001
S 0,0000+000 105490, ROSSELAND MEAN OPACITY (1/CM) 0,4832«003
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) {1/Cm) (1/7Cm) (1/Cm)
1000, 0,2756+001 11000, 0,1488=001 70000, n,4035«003
1500, 0,1102+001 12000, 0,1218=001 75000, 0,3322-003
2500, 0,3379¢000 15000, 0,72422002 90000. 0,1977003
3000, 0,22244000 20000, 0,36352002 100000, 0,14602003
4000, 0,1152+0u00 25000, 0,5884=002 125000, 0,23424001
5000, 0,6915-001 27500, 0.46832002 150000 01432001
5500, 0,5%60=001 30000, 0,3789«002 175000, 0,93R8.002
6000, 0,455%«001 40000, 0.,1834002 200000, 0,6403=002
8000, 0,3058=001 50000, 0,1018=002 300000, 0,2091e002
10000, 0,1849-001 60000, 0,6196=003 4000600, 0,92H0=003
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TABLE MIT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(ATM) ., ENTHALPY  0.1006007 (BTU/LR) 0.5589+003 (KCAL/G)
TEMP (R) 40000, FREE ENG @0.1794¢007 (8TU/LE) “0.99644003 (KCAL/G)
TEMP (K) 22202, ENTROPY  0.6999¢005 (BTU/LReR) 0,69994002 (CAL/GeK)
DEN(G/CMS) 0,1142-005%

QHN PPHN (ATM)  TEKM (1/CM) PPHT (ATM) 0,13084000 PFE (ATM) 0,19%5+003
1 0,12454000 0, PPH2 (ATM) 0,72212007 PFHe (ATM) N,3679005
2 0,24259002 82260,

3 0,2034002 97501, IONIZATION POTENTIAL (1/CM) 103379,
4 0,1768.002 102876, PARTITION FUNCTIOM 0,2100+008
S 0,00004000 105490, ROSSELAND MEAN OPACITY (1/CM) _0.1160-002
WAVE NUMBER ABS CO WAVE NUMBER  ABS CO WAVE NUMBER  ARS CO
(1/CM) (1/CM) (1/cmy (1/CH) (1/CM) (1/cm)
1000, 0452124001 11000, 0,30232001 70000, 0,96042003
1500, 0,2035¢001 12000, 0,2470-001 75000, 0,RUAL=003
2000, 0,10514001 13500, 0,1873=001 RO000, 0,6779-003
2500, 0,6315+000 15000, 0,1458-001 90000, 1,47H62003
3000, 0,4169+000 20000, 0,7222%002 100000, 0,3529-003
4000, 0,2166000 25000, 0,1520-001 125000, 0,17994000
5000, 0,13024000 27500, 0.1203-001 150000, 0,10994000
5500, 0,10464000 30000, 0,96742002 175000, 0,7203+001
6000, 0,1182000 40000, 0.45902002 200000, 0,49422001
8000, 0,6241°001 50000, 0.2512002 3000600, 0,1605=001
10000, 0,3764001 60000, 0,15142002 400000, 0,7121002

PRESS(ATM) 4, ENTHALPY 0,62234006 (BTU/LB) 0,34574003 (KCAL/G)

TEMP (R) 30001, FREE ENG »0,11324007 (oTU/LR) ©0,6288+003 (KCAL/G)

TEMP (K) 16667, ENTROPY  0,5847¢G05 (BTU/LBeR) 0.5847+002 (CAL/GeK)

DEN(G/CM3I) 0,1922-005

QN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,1216¢001 PPE (ATM) 0,139240n1
1 0,12084001 0o PPH2 (ATM) 0,1444=004 PFH= (ATM) 0,6004<004
2 0,3986»002 82260,

3 0,2406#002 97501, TONIZATION POTENTIAL (1/CF) 103224,
4 0,17070002 102876, PARTITION FUNCTION 0.20134001
5 0,00004000 105490, ROSSELANU MEAN OPACITY (1/CM) 0,3525002
WAVE NUMRER ABS €O WAVE NUMBER  ABS CO WAVE NUMEER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/cm) (3/CM)
1000, 0,65584001 11000, 0.4565=001 70000, 0421382002
1%00, 0,26434001 12000, 0.37332001 75000. 6,18492002
2000, 0,13669001 13500, 0,26362001 R0000, 0,2615002
2500, 0,62684000 15000, 0,2211°001 90000, 0,11K60002
3000, 0,54844000 20000, 0,1106=001 100000, 0,8101=003
angn, 0428634000 25000, 0,3320-001 125000, n,2325+001
5000, 0017224000 27500, 0,2612%001 150000, 0,14200001
5500, 0,1384+000 30000, 0.2090°001 175000, N,9306+000
6000, 041777000 40000, 0,9792=002 200000, ",64384000
8000, 0,9401-001 50000, 0.5546=002 300000, 01,20744000
10000, 0,5678=001 60000, 0,3240=002 400000, 1,91992001



TABLE MIT g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATM) 4, EATHALPY (43923006 (BTU/LB) 0,21R0«0NS (KCAL/G)
TEMP (R) 2599y, FREE ENG »0,9133¢006 (pTu/LR) w0 5074003 (KCAL/G)
TEMP (X) 14444, ENTROPY 0.5022+00% (6TU/LReR) 05022002 (CAL/GwK)
DEN(G/CMI) 0,2720-005
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2415+001 PPE C(ATM) 0.7924«000
41 0,2430+003% [N PPH2 (ATM) 0.9540=004 PFHe (ATM) 0,10%7«003
2 0,2686°002 82260,
3 N,1315+002 97504, IONIZATION POTENTTAL (1/CV) 104066,
4 0,1309=002 102876, PARTITION FUNCTION 0.200400%
5 0,0000e000 105490, ROSSELAND MEAN OPACITY (1/CM) 0,4283«002
RAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/7Cm) (14/Cm) (1/CM) (1/CM) (1/CM) (1/CM)
1000, N,323v+y01 11000, 0,2978=001 70000, 0,19%9e002
1800, 0,1457¢001 12000, 0,2462°001 75000, 0,20R1=002
2000, 0.773u«000 13500, 0,1v01=001 ‘R0O000, 0,R4R8e002
2%01, 047204000 15000, 0,15%08=001 00000, 0,1666e002
3non, 0,3157+000 20000, 0,7974°002 100000, 0,8577«003
4000, 0,1663+000 25000, 0,2634=001 125000, 0,5352+001
%000, 0,10064000 27500, 0,2074001 180000, 0,3268¢001
8800, 0,8101-001 30000, 0.1663=001 175000, 0,2143¢001
6000, 0,6639-001 40000, 0,7681=002 200000, 0,1462¢001
snun, 0,5970=001 50000, 0,4382=002 3nou00, 0,47724000
10000, 0,366v0-001 60000, 0.2727=002 400000, 0,2117¢000
PRESS(ATM) 4, ENTHALPY (.2762+¢006 (BTU/LR) 01535003 (xkCAL/G)
TEMP (R) 23000, FREE ENG =0,7696¢006 (bTU/LR) ) 42764003 (KCAL/G)
TEMP (K) 12778, ELNTROPY 0,4547+005 (BTU/LReR) N,s4547+002 (CAL/GwK)
DEN(G/CMIY n,3483=005
OHN PPHEN (ATM) TEKM (31/CM) PPHT (ATM) 0,3246+001 PFE (ATM) n 3769000
{1 0,3243¢001 0. PPH2 (ATM) 0,2854¢003 PFHe (ATM) 0,9941004
2 0,1233-002 82260,
J 0,4988#003 97501, JONIZATION PUTENTIAL (3/CV) 105171,
4 0,48422003 102876, PARTITION FUNCTION 02001001
5 0,2132#003 105490, ROSSELAND MEAN OPACITY (1/CM) 043469«002
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMFER A<S CO
(1/Cm) (1/Cm} (1/Cm) (1/CMm) t1/CM) (1/CMm)
1006, 0,1187+001 11000, 0,1395«001 70000, 0,151%=002
1500, 0,4786000 12000. 0.1179=G01 75000 0,2310=002
2"0“0 0.2520’000 16500' 0.9418=002 AD00N, “.1755'001
2%00, 0,1861+000 15000, 0.7710=002 Q0G0N, Ne?2379=002
3nno, 0,12%52+000 21000, 0,4477=002 100000, 1,RA3H2(03
4000, 0,6654-001 25000, 0,.447-003% 125000, 1481434001
500N, 0,405U-u01 27500, 0,1145-001 150000, 1,84973+001
5500, 0.3269~001 30000, 0.9232%002 175000, 0,3260¢001
énon, 0y2684=001 40000, 0,4488~002 2000600, ie2255+001
8ngn, 0,2630°001 5u0n0, 0.2579=0u2 300000, 1472504000
ooon, 0,1680-001 60000, 0.1698=0y2 400000, N,3219¢G00

52




TABLE MII h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) 4, EATHALPY 0,2125¢006 (BTU/LR) 0,1181+003 (KCAL/G)
TEMP (R) 20000, FREE ENG =0,0376+006 (BTU/LR) 0, 3542003 (KCAL/G)
TEMP (k) 11111, €ENTROPY 0,4251+005 (85TU/LReR) N, 42514002 (CAL/GeK)
DEN(B/CHM3) 10,4281-0305
QHN PPHN (ATM) TERM (1/CV) PPHY (ATM) 0,3742+00% PFE (ATM) n,12R6+000
{1 N.3741¢001 0 PPrH2 (ATM) 0,7310-003 PPH= (ATM) N,r14820N04
2 0,35450003 82260,
3 0,1108-003 97501, IONIZATION POTENTIAL (1/CF) 1u665%,
4 0,9826=004 102876, PARTITION FUNCTION Dodu00e0Nny
5 0,1090%5-003 105490, ROSSELAND MEAN OPACITY (1/CM) 0,1880-002
WAVE NUMBER = ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CMm) (1/CM) (1/CM) t1/Cm) (1/€Chm)
1900, 0,2806+000 11000, 0,46992002 70000, 8,1223=002
1330. 0,116b0+000 12000, 0.41063=002 75000, 1,2876=002
2000, 0,6275-401 135500, 0,3%41002 ROCON, (429880001
2500, 0,3875-001 15000, 0.3059=002 90000, N,3356=002
3ngo, N.2608=001 20000, 0,2027=002 100000, N,9091=003
4000, 0,1733001 25000, 0,5355=002 125000, 0,10H0e002
5000, 0,1066-001 27500, 0,4293%002 150000, N,65984001
5500, 0,8639=002 30000, 0,35062002 175000, 1,4376001
6000, 0,7124~002 40000, 0.1799+002 200000, ra2991¢001
sngo, 0,44%4-002 50000, 0.,1111=002 300000, 0,96304000
10000, 0,5388«002 60000, 0,8523=003 400000, N, 4269000
PRESS(ATM) 4, ENTHALPY 0.1730+006 (BTU/LB) 096094002 (KCAL/G)
TEMP (R) 16000, FREE ENG =0,47214006 (BTU/LR) ©0e2623+003 (KCAL/G)
TEMP (k) 888y, ENTROPY 0,4032+005 (BTU/LRe*R) 0,4032+002 (CAL/GeK)
DEN(G/CMI) 0,5510-005
QHN PPHN (ATM) TERM (1/7C¥) PPHT (ATM) 0,3966+0n1 PFE (ATM) N,1574<001
1 0,39660001 De PPH2 (ATM) 0,2887=-0n2 PFHe (ATM) N,1604~004
2 0,2622-004 82260,
3 0,50060005 97501, IONIZATION PUTENTIAL (1/CM) 108037,
4 0,372900% 102876, PARTITION FUNCTION 0.2000+001
5 0,3817+005 105490, ROSSELANU MEAN OPACITY (1/CM) 0,4609=0n3
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMKER AxS CO
(1/C™m) (1/CM) (1/CM) (1/CM) t(1/CM) (1/¢M)
100n, 0,2201-001 11000, 0,7932-003 70000, V,1405=002
1500, 0.9537-002 12000. 0.77122003 75000, N,4471e002
2006, 0.5275=002 13500, 0./284=003 A000N0, 1,5192=001
2500, 0,3333=002 15000, 0.,0789=003 90000, 0,B414e002
‘3oon, 0,2418-002 20000, 0,5200003 100000, 1,1279«002
4000, 0,1336+002 25000, 0.4078=003 125000, 1,1433+002
s5non, N,8426=003 27500, 0.0493=003 180000, (1 ,8756e001
5500, 0,7870-003 30000, 0,55%36+003 1750600, 0,87d2¢001
énun, N,6559«003 40000, 0,3411=003 200000, 143967001
anon, 0,63282003 50000, 0,2885*0063 300000, ,1276001
10000, N,6805=003 6doo00, 0.,41802003 400€000, 0,5654+000
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TABLE MIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR [13,000°R AND 10,000°R

PRESS(ATM™) 4, EATHALPY 041553006 (bTU/LR) N,8626+002 (XCAL/G)
TEMP (R) 13000, FREE ENG #0,3%30+006 (BTU/LR) e0,1961+003 (¥CAL/G)
TEMP (K) 7222, ENTROPY 0,3910+005 (BTU/LReR) 0,39104002 (CAL/G=K)
DENC(GR/CM3) 0,6822=-005
QHN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,3985+0n3 PFE (ATM) n,14RZ2«0NQ
{4 0,3985¢001 Oe PPH2 (ATM) 0,1244<00) PFH= (ATM) n,3376e00n5
2 0n,1219«00% 82260,
3 n,1318s0080 97501, IONIZATION POTENTIAL (1/CV) 1upels,
4 0,R030.007 102876, PARTITION FUNCTION 0.2000¢001
S 0,74%40007 105490, ROSSELAND MEAN OPACITY (1/CM) 0411B2=9n3
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AnS CO
(1/C™) (1/Cm) (1/CM) (1/CMm) ti/¢cv) (1/CM)
1000, 0,248/7=002 11000, 0,1565=003 70000, 0,2012-002
1%00, 0,1401-002 iz000, 0,1620-003 75000 U,6647=002
2000, 0,6183-003 13500, 0,1%91=003 f000N, 0,7936«001
2500, 0,39%1-003 15000, 0,1%19-003 0000, U,R3I11-002
Inpn, 0,2781+-003 20000, 0,1217=003 100000, 0,1892002
4000, 0¢155v=003 25000, 0.1000=003 175000, 1,17R0e002
5000, 0.9962=004 27500, 0.,1092=603 150000 0,1091¢002
ssyn, 0,82208=004 Ju000, 0,10072003 175000, 01,7157001
6000, 0,6911-004 44000, 0,9752°004 200000, 0,4927+001
angn, 0,1140°003 Su000., 01660003 300000, 0,1578¢001
10000, 0,14868=-0603 60000, 0,4485°0G(3 40060600 0,6990000
PRESS(ATM) a, ENTHALPY U.1349¢006 (BTU/LR) Ne7465+002 (kCAL/G)
TEMP (R) 10001, FREE ENG *0.2388+006 (BTU/LR) *0,1326+003 (KCAL/G)
TEMP (K) 5550, EMNTROPY 0,87364005 (BTU/LRwk) 0,3736+002 (CAL/GeK)
DEN(G/CM3) 0,%109=005
OMN PPHN (aTM) TERM (1/CW) PPHT (ATM) 0,3880¢001 PFE (ATM) 0,3803-004
1 0,3880+001 [ PPH2 (ATM) D,1¢01+000 PPHe (ATM) N,2332%006
2 Nyk724e008 82260
3 N,3793=009 97501, IONIZATION POTENTIAL (1/CV) 109450,
4 0,1677=009 102876, PAKTITION FUNCTIOM Ne2UN0«0D1
5 0,1332e009 105490, ROSSELAND MEAN OPACTITY (1/CM) 0.1355-004
WAVE NUMBEK ABs CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) ti/cm) (1/CH) (1/C™) (1/cm)
ino0n, Ne1008=-003 11000, 0.1427+=004 70000, 0N,9218=002
1500, 0,4475=0U04 12000, 0,1481=004 75000, 11,1068-001
2000, N.2520=004 14500, 0,1%501=004 ROOODD, Ny1278+000
2%00n, 0,1613~0G04 1%000, 0,1488=004 Q0600 , N,1337-001
Inon, 0.1120=y04 20000, 0.1485=004 100000, 0,3081-002
4npn, N.6319=005 25000, 0,31809=004 125000, He?3M4e002
5nun, N,406y=y05 27500, Uedl62~004 150600, 1,146¢3002
55040, n,338s=005 30000, 0.2648=004 175000, L, 0878001
6ngn, 0,2869=00% 40000, 0,7070%004 200600, 1 e6549¢001
ap0N, Ne9052=005 50000, 0.2073»003 300000, 1,19497+001
Lonon, 0,1326=u04 60000, 0.6787=003 400000, 1HeRBA24000

54




TABLE IT |

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR  7,000°R AND 5,000°R

PRESS(ATM) 4, ENTHALPY 057044005 (8TU/LR) 0:3169+002 (KCAL/G)
TEMP (R) 7000, FREE ENG =0.,1434¢006 (8TU/LR) =0.,7968+002 (KCAL/G)
TEMP (K) 3889, ENTROPY 0.2864¢005 (EBTU/LB=R) 0,2864+002 (CAL/GeK)
DEN(G/CMI) 0,1930=004

CHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1890+001 PPE (ATM) 0,3747-007

1 0,1890+001 G PPH2 (ATM) 0,2110¢001 PFH= (ATM) 0,53440009
2 0,46060012 82260,
3 0,36089e014 97501, JONIZATION PUOTENTIAL (1/CM) 109655,
4 N,R982»015 102876, PARTITION FUNCTION 0,2000+001
S 0,5337015% 105490, ROSSELAND MEAN OPACITY (31/CM) 0,3283e007
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
t{1/CM) (L/CM) (1/CM) {1/Cm) (1/CM) (1/CM)
1000, 0,6562=010 11000, 0.,3808%006 70000, 0,1842-002
1%00, 0,3061=009 12000, 0,4945=006 75000 0,6131002
2000, 0,8987+-409 13500, 0.,7094%006 80000, 0,7339-001
2500, 0,2045-008 15000, 0,9689=006 90000, 0,7676+002
3000, 0,3963-008 20000, 0,2572+00% 100000, 0,17404002
4non, 0,1303=007 25000, 0,5689=005% 125000, 0,46640002
5000, 0,2397=007 27500, 0,6117=005 150000, 0,40584002
5500, 0,33242307 0000, 0,1135=004 175600, 0,2912¢002
so00n, 0,4469=007 40000, 0,3803=004 200000, 0,13n3+002
8o0on, 0,1432=006 $6000, 0.11722003 300000, 0,13904001
10000, 0,2867=006 60000, 0,38852003 400000, Ue61574000
PRESS(ATM) 4, ENTHALPY 0,1916+005 (BTU/LR) 0.,2064+002 (KCAL/G)
TEMP (R) 5000, FREE ENG 0,9538¢005 (BTU/LR) «0,5209+002 (KCAL/G)
TEMP (X) 2778, ENTROPY 0,2291+005 (BTu/LBeR) 0,2291+002 (CAL/G=K)
DEN(G/CM3I) 0,3472=004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1481+000 PPE (ATM) 0,2063«01%

1 0,1481¢000 0 PPH2 (ATM) 0,3852+001 PPHe (ATM) 0,1308013
2 0,1871.018 82260,
3 n,1572#021 97501, JONIZATION POTENTIAL (1/CM) 109674,
4 0,1728=022 102876, PARTITION FUNCTION 0.,2000+001
5 0,6976#023 105490, ROSSELAND MEAN OPACITY (1/CM) 0,8218=0n9
WAVE NUMBREK ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) tL/cm) (/cm) (1/CM) t1/CcM) (1/CM)
1000, 0,4352°011 11000, 0,1744=007 70000, 1,9402+004
1500, nN,1981-010 12000, 0,2317=007 75600, 0,3130-003
2n00, 0,5660=010 13500, 0,3414+007 ROGOO, 0e37472002
2500, G,1256-u09 15000, 0,45482007 60000, 0,3919=003
3000, 0,2380=y09 20000, 0,1497=006 100000, 0,RE86=004
4non, 0,637a=009 25000, 0.2891=006 125000, 0,8106e002
snon, 0,1343-008 27500, 0.4132=006 150000, 0,81454002
5500, 0,1839-(08 30000, 0,5783=006 175000, 01,59164002
6000, 0,2445-008 40000, 0,1941=005 200000, 0,2275+002
snon, 0,6219-008 50000, 0,59842005 300000, U,15244000
10000, 0,1280-0607 60000, 0,1983=004 400600, 0,6759=001




TABLE ML k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
4 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 4, LNTHALPY 0,8970+004 (BTU/LB) 0,49R3+001 (KCAL/G)
TEMP (R) 3001, FREE ENG =0+5231«005 (BTusL®) oNe2906+002 (¥CAL/G)
TEMP (K) 1667, eNTROPY 0,2042¢005 (BTU/LBeR) 0,20429002 (CAL/G=K)
DEN(G/CM3) 0,5895-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2145-003 PFE (ATM) 0.,NnD00+0N0
1 n,2145.003 0e PPH2 (ATM) 0,4000+001 PPHe (ATM) 0.7000e000
2 0,00004000 82260,
3 0,0000+000 97501, IONIZATION POTENTIAL (1/CV) 109679,
4 0,0000000 102876, PARTITION FUNCTION 0.0000+000
5 0,0000¢000 105490, ROSSELAND MEAN OPACITY (1/CM) N,H434=012
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
t1/CM) (1/Cm) (1/CM) (1/C¥) (1/CM) (1/CM)
in00, 0,1791-013 i1o000, 0.5034=010 70000, 0,2705-006
1500, 07661013 12000, 0,6679=010 75000, 0,9007=006
2000, 0,2076=012 13500, 0.9832=010 #0600, 0,1U78=004
250, 0,4403-912 15000, 0,1396=009 90000, 0,1128-005
3noo, 0,8032-012 20000, 0,3732=009 100000, 0,2557=006
4000, 02032011 25000, 0,8319=009 125000, 0,1373+003
5000, 0,4125-011 27500, 0.,1189=008 150000, 0,1391003
5500, 0.5569-011 30000, 0,1664=008 175000, 0,10124003
6no0o0, Ne7324-011 40000, 0.5%84=008 200000, 0,3855¢002
anoon, 0,1816-010 50000, 0.,1722=007 300600, 0,3680=003
10000, 0.3702-010 60000, 0.5707=007 400000, 0,16322003
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TABLE YIII a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR 200,000°R AND 175,000 °R

PRESS(ATM) 6, ENTHALPY 0426424007 (BTU/LR) 0.1468+0n4 (KCAL/G)
TEMP (R) 200000, FREE ENG =0,1446¢008 (BTU/LRA) ©0.8031+004 (KCAL/G)
TEMP (K) 111111, ENTROPY 0,8549¢005 (ETU/LBeR) 0,8549¢002 (CAL/G=K)
DEN(G/CM3) 0,3387-006
QHN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,3695«003 PFE C(ATM) 0,3000400%
1 0,26240004 0. PPH2 (ATM) 0,76922013 PPHe (ATM) 0,1572+010
2 0,3618+00¢ 82260,
3 0,6683-004 97%06, JONIZATION POTENTIAL (1/CV) 108118,
4 0,1108«003 102902, PARTITION FUNCTION 0.2816+002
5 0,1295.003 105588, ROSSELAND MEAN OPACITY (1/CM) 0.,9177-006
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (17Cm) t1/7CM) (1/CM)
1000, 0,1361+000 11000, 063777003 70000, N,85960=0053
1800, 0,4835+-00% 12000, 0,3075=003 75000, (,50356=00%
2n00, 0,2334-001 13500, 0,2329=G03 80000, 0,4298«005
25%00, 0,1332°001 1%000, 0,1817=003 90000, 0,3208=005
3000, 0,8450-002 20000, 0092442004 100000, 042460=008
4000, 0,4189-002 25000, 0.,6615=~004 125000, 0,7460-008%
5000, 0,2424-002 27500, 0,5321=004 150000, 0,4518-005
5500, 0,1921-002 30000, 0,4361=004 175000, 1,32K2«008
6n00, 001’55'902 40000, 0s2246~G04 2000600, 0,2331=005
aoon, 0,7795-003 50000, 0,1333=004 300000 0,7854«006
10000, 0,4734-003 6v000, 0,86432005 400000, 0,3516-006
PRESS(ATM) .Y ENTHALPY 0,2394+007 (BTU/LR) 0013304004 (KCAL/G)
TEMP (R) 175000, FREE ENG »0,1233¢008 (6Tu/LB) «0,6852¢004 (KCAL/G)
TEMP (x) 97282, ENTROPY 0,8416+005 (6TUu/LBeR) 0.8416+002 (CAL/GeK)
DEN(G/CH3) 0,3791-006
QN PPHN (ATM) TERM (1/0M)y PPHT (ATM) 0,5029+003 PFE (ATM) 0,30n00+4001
1 0,44460004 0, PPH2 (ATM) 0,1534#012 PFMe (ATM) N,3760=010
2 0,5265+004 82260,
3 0,9453+004¢ 97506, IONIZATION POTENTIAL (1/CV) 115914,
4 0,15520003 102902+ PARTITION FUNCTIOMN Ne2262¢002
5 0.,9%610003 105%88, ROSSELAND MEAN OPACTITY (1/0M) 0.,1876«00%
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/Cv) {(L/CM) (1/CcmH) (1/7Cm) (1/¢cm) (1/Cm)
ip00, 0,1942¢000 11000, 0,5668=003 70000, 1,9327«005
15000 006933'001 1?.0000 0-4021'003 750000 “.75*6-005
2N60, 0,3361=00% 13500, 0.3507=003 80600, ,671120005
250n, 0,1925-001 15000, 0¢2741=003 90Go0, 1,49K4=005%
3000, 0,1224-001 20000, 01399=003 100600, N,3819=005
4nQo, 0,61106=002 25000, 0,10422003 12506000, e,1449=004
5no00, N.3554-002 27509, 0.8367=004 1%000N, I P2V YT
5500, N,2821=¢02 30000, 0.,6878*0(4 1750600, N,625«0N05
6n00, 0.2287-002 40000, 0.3%44=004 200000, "N, 4449=00%
8qon, N,1147-002 %3000, 0,2099=004 Joovon. 1,1477+00%
10000, 0,7092=903 00000, 0.1357=004 406600, 1,hD"2a (06
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TABLE JMIIT b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR I50,000°R AND 125,000°R

PRESS(ATM) o ENTHALPY 0,25469007 (BTU/LR) 0.3162+004 (KCAL/G)
TEMP (R) 149999, tREE ENG »0,1025+008 (BTU/LR) 0,5694+004 (KCAL/G)
TEMP (K) 83333, ENTROPY 0,8263+005 (BTU/LReR) 0,8263+002 (CAL/ReK)
DEN(G/CMI) N,4428=000
QHN PERN (ATM) TERM (1/CM) PPHY (ATM) 0,7202-003 PFE (ATM) 0.3000+004
1 N,B8446s004 0 PPH2 (ATM) 0,3463-012 PFHe (ATM) 0,10£6=009
2 N,R1a7s004 82260,
3 0,14120003 97506, IONIZATION POTENTIAL (3/CF) 115664,
4 Nn,7288»003 102902, PARTITION FUNCTION Ne1705+002
5 N,18400003 105588, ROSSELAND MEAN OPACITY (1/CM) 0,4559=005
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMEER AKS CO
(1/Cn) (1/Cm) (1/Cm} (1/CM) ti/cm) (1/Cm)
inun, 0429354000 11000, 0.9116=003 70000, 1,1575«0n4
1800, 0,1055+0u00 12000, 0,7446=003 750010, 0613752004
2non, 0e5139=001 13500, 0,5662=003 RO0ON,. 0,1176=004
2%00, N,e2955-001 15000, 0,4431+»003 90000, 0,R332-005
3000, 0,1916-001 20000, 0,2268=003 100000, 0,6338-005
4000, 0.9515-002 25000, 0.1781-003 12%000. 0,3276=004
5non, 0.5555=002 27500, 0.1435-003 150000, N,?2049=004
58an. O,441vy-0u02 J0000, 0,1177=003 175000, 1,1377=004
6nrgn, 0,3589-002 40000, 6,6059«004 200G:00, i ,9666=005
aoun, 0.1610=002 50000, 0.3976=004 300000, 143177005
10060, n,1139~u02 60000, 0,2303=00¢ 400000, 0,1412-005
PRESS(ATM) L EATHALPY 0.,1897+007 (BTU/LR) 0,1054+0604 (kCAL/G)
TEMP (R) 124999, FREE ENG #0,8205+007 (BTU/LR) ofl s 45%8¢(3N4 (KCAL/G)
TEMP (k) 65444, ENTROPY 0,8081+005 (B8TU/LReR) 0,80R1+002 (CAL/GeK)
DEN(G/CM3) N,y b308=V06
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1137-002 PFE (ATM) 0,2999+00%
1 0,1907.003 0, PPHZ (ATM) 0,9867-012 PFHe (ATM) Nn,3876=009
2 0,1388%003 82260,
3 0,72277-003 97506, JONIZATIUN POTENTIAL (31/CH) 105338,
4 n,J620.003 102902, PARTITION FUNCTION 0.1192+002
5 Ne?1760003 105588, ROSSELAND MEAN OPACITY (1/CM) 0.,1425«004
WAVE NUMBEFR ABS CO WAVE NUMBEK ABS CO WAVE NUMBER ARS CO
(1/CH) (1/Cm) (1/7Cm) (1/C») (1/CM) (1/7cm)
100N, 0.4800+000 11000, 0,1616=002 70000, V,2998=004
1500, 0.1741+000 12000, 0.1322=002 75000, 0,2460=004
anoo, 0,8537=-001 18500, 0,1007=002 A0000. 0,21G1+004
2500, 0,5028-001 i»>000, 0,7892#0603 60600, 0,1545=004
3nan, 0,3231~901 20000, 0,4047=G03 100000 0,11648-004
4000, Ne1617-001 25000, 0,3424#003 125600, G4B7R4m004
5ngn, 0,9492-002 27500, 0,2760~003 180000, 0,9571+004
5540, 0,7%70=002 30000, 0.2263=002 175¢n0. 0,36R0=004
6ngn, 0,0160=0602 40000, 0,1161=097 2000L00, Ue2569=0n4
anun, N,3374-002 506000, 0.06810-004 300000 1,8398005
10000, 0,2014=002 60000, 0.4355=004 400000, 4e37n7=00%
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TABLE MIIT ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR

I00,000°R AND

90,000°R

PRESS(ATY) -2 EATHALPY (0,1649«007 (BTU/LR) Ne9159+un3 (KCAL/G)
TEMP (R) 106001, PREE ENG «0,6211+007 (BTU/LR) =N 3450+00a (KCAL/G)
YEMP (K) 55556, eNTROPY 0.7659+00% (BTU/LReR) Ne7859+yN2 (CAL/G=K)
DEN(G/CM3) 0n,6635=006
QHN PPHN (ATM™) TERM (3/CF) PPHY (ATM) 0,2072=002 PFE (ATM) Nn,296Q40N}
1 0,5600~003 0. PPH2 (ATM) 0,4005-011 Phre (ATK) N.PUS1=0N6
2 0N,2662-003 82260,
3 0,4035#003 97506, IONIZATIUN PUTENTIAL (1/CM) 114KRG,
4 0,6238+003 102902, PARTITION FUNCTION N, 739Ye0ny
5 0,2182~003 105588, ROSSELAND MEAN OPACTITY (1/CM) DN.Hh01b=004d
WNAVE NUMPREFK ABS CO WAVE NUMBER ABS CO WAVE NUMBER A+S CO
t1/C™) (1/CM) (1/CHM) (1/CF) (1/Cm) (1/7cm)
1000, 0,8848¢000 11000, 0.3294=3y2 70C00, i1,6453a004
i5¢n, N3240+000 12000, 0.2096’002 75000, ‘1.53k6-004
2noo0, Ne163¥+300 13%00, 0.2058%002 fUGON, W, 4541=-0Nn4
2500, 0,957u-001 15000.,. 0.,1614~002 Qounn, 0,3311=004
3040, 0,6186=401 20000, Osbe77=G03 100600, 1,2455%5=004
ANGD, 0.3124-001 25000, 0.7789=003 125000, 1,3240-003
50060, Ne1847-001 27504, 0,0272°G03 150090, 1,2013«303
S%o0n, N,14706-001 Jugo0, 0,5135=003 1750600, ULo1331e003
4000, N,1206=0901 46000, 0e2611=0603 200000, 1,9238=004
angn, N,6627-002 50000 0.1516°003 300600, N,2918=a)n4
10000, 0,4097°002 60000, 0,9597=004 400000, 0,1325=004
PRESS(ATM) 6. ENTHALPY 0,1549¢007 (BTU/LR) 0,860640n3 (KCAL/G)
TEMP (FR) 90000, FREE ENG =045430+007 (8Tu/LR) wfo3017+0n4 (KCAL/G)
TEMP (K) 50000, tNTROPY 0¢7754+005 (BTU/LReR) Ne7754+00% (CAL/G=K)
DEN(G/CM3) 0,7374-006
QHN PPHN (ATM) TERM (1/CF) PPHT (ATM) 0,2889=0n2 PFE (ATM) n,.2999+(n1
1 0,985%53-003 0o PPH2 (ATM) 0,87138~011 PFHe (ATM) N,4779=006
2 N,3606003 82260,
3 0,5363-003 97506, JIONIZATION POTENTIAL (1/CH) 114657,
4 NeB163003 102902, PARTITION FUNCTIOM NebAdeynl
5 !c1811-003 105588, ROSSELANL MEAN OPACITY (1/C¥) 0,1137-003
WAVE NUMPREFR ABS CO WAVE NUMBER ABS CO WAVE NUMEER A+S CN
(1/C™) (1/Cnm) (1/CM) (1/Ch) (1/Cc™) (1/cm)
100, 0,1184+001 11000, 0,46422002 70600, 1,94F1e004
15060, N,4387+000 12000, 0.38B04-002 75000, g 7879=(0 4
anon, h,2222+G00 13500, 0,2904=002 AOGON, i AEPB=0N4
25un, Ne1302+000 15000, 0,2276=002 Q0L00, , 4874004
3noo, 0.(‘“6’001 cu000, 001107'002 100000, u.36n1-004
4000, Ne4282-001 25000, 0,1169°002 1250600, 1yt340«0N3
5000, 0,2539°001 27500, 0,9404°G03 150000, 11,39-,2=003
550n, N,2032=-001 30000, 0,7692=003 175000, 1,2%A7=003
énun, 0,1659=-001 40000, 0,3891«003 200600, 1,17v4«G03
angn, 0,9594=02 G000, 0,2¢47003 300600, eS8 7nTmN4
10000, 0.5771'002 60000, 0e1414-303 400600, 11 42546e0N4

59




TABLE MIIT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATM) 6 ENTHALPY 0,1449¢007 (BTU/LB) N, 8052+003 (KCAL/G)
TEMP (R) 79999, FREE ENG w0,4660+007 (BTU/LB) «0,2589+004 (xCAL/G)
TEMP (K) 44444, ENTROPY 076374005 (BTU/LReR) 0.7637+002 (CAL/GeK)
DEN(G/CM3) 0,8296-006
GHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,4364«002 PFE (ATM) N,2908+00%
1 0,1918+002 0 PPH2 (ATM) 0,2287=010 PEHe (ATM) N,1276=007
2 0,3352+003 82260,
3 N0,73810003 97506, IONIZATION POTENTIAL (1/CV) 104379,
4 0,10970002 102902, PARTITION FUNCTION N.45%51+0n1
S 0,7852¢004 105588, ROSSELAND MEAN OPACITY (1/CM) 0.20606=0n3
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/C™) (1/cM)
1000, 0,1642+001 11000, 0,68362002 70000, 0,1458003
1%0N, 0,6244+000 12000, 0,5604=002 75000, 0,1211003
2000, 0,3132+000 13500, 0,4277=002 80000, 1,1016=003
2%00, 0,1843+000 15000, 0,3355=002 90000, 0,7352»004
3000, 0,1199+000 20000, 0,1715=002 100000, 0,54R1004
4000, 0,6108-001 25000, 0,1855+002 125000, 0,1389=002
5000, 0,3632-001 27500, 0,1490=002 150000, 0,8558«003
5500, 0,2941-001 3ogoo, 0,1217=002 175000, 0,5632«003
6000, 0,2379=001 40000, 0,6114=003 2000600, 0,3901=003
8000, 0,1409=001 50000, 0,35062003 300000, 0,1257-003
10000, 0,8492-002 60000, 0,2192=003 400000, 0,5576«004
PRESS(ATM) 6, ENTHALPY 0,1349«007 (BTU/LB) 0,7495+003 (KCAL/G)
TEMP (R) 70000, FREE ENG «0,3903+007 (BTu/LB) =0),2168+004 (KCAL/G)
TEMP (K) 38889, ENTROPY 075034005 (8TU/LASR) 0.7503+002 (CAL/Gw=K)
DENC(G/CM3) 0,9488+=006
ONN PPHN (ATM) TERM (4/CM) PPHT (ATM) 0,7565«002 PFE (ATM) 0.29964001%
1 0,4290.002 Oe PPH2 (ATM) 0,8224=010 PFHe (ATM) N ,4096=007
2 0,81840003 82260,
3 0,1048.002 97%06, IONIZATION POTENTIAL (1/CM) 104040, |
4 0,14090002 102902, PARTITION FUNCTION 0,3527«004
S 0,00006000 105588, ROSSELAND MEAN OPACITY (1/CM) 0,3488=003
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (L/CM) (1/CM) (1/Cm) (1/CM) (1/CM)
1000, 0,2387+0013 11000, 0,1061=001 20000, 0,23942003
1500, 0,9177+000 12000, 0,86952002 75000, 01,1983=003
2000, 0,4630+000 13500, 0,6035=002 80000, 0,1660=003
2500, 0,2756+000 15000, 052002002 90000, 0,1195=003
3noo0, 0,1785+000 20000, 0,2648=002 100000, 0,88600004
5000, 0,5450-001 27500, 0.,2533=002 180000, U,2180=002
5500, 0,4372=001 Joooo0, 0,20642002 175000, (1,1432«002
6n00, 0,3576=-001 40000, 0,1027=002 200000, 1,9911=003
anoo, 0,2182=-001 50000, 0.,58359=003 3000600, 0,3192-003
10000, 0,13t8~001 60000, 0,3623-003 400000, 0,1416=003
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TABLE MIIT e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATM) 64 tATHALPY 0,12484007 (BTU/LR) N.,6931+003 (KCAL/G)
TEMP (F) 59999, PHEE ENG =0¢3159+G07 (BTU/LB) “0,1755004 (KCAL/G)
TEMP (K) 33333, ENTROPY  0,73454005 (BTU/LReR) 0,7345+002 (CAL/GeK)
DEN(G/CM3) 0,1106=005
OWN PPHN (ATM)  TEWM (1/CM) PPHT (ATM) 0,1634=003 PFE (ATM) 0,2902e001
1 0,1173~001 0D, PPH2 (ATM) 0,4878=009 PFHe (ATM) 0,1707+006
2 0,13480002 82260,
3 0.,1571e002 97%06. IONIZATIOM POTENTIAL (1/CH) 103612,
4 0,1691-002 102902, PAKTITION FUNCTIOM Ne2786+4001
5 0,00004000 105588, ROSSELAND MEAN OFACITY (1/CM) 0,5729=0n3
WAVE NUMRER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CH) (1/CM) (1/€M)
1n00, 0,3773+001 11000, 0,1760=001 70000, 0, 4283003
1500, N,1433+001 12000, 0,1442001 75000, 1,3537-003
; 2000, 0,7273+000 13500, 0.10992001% 20000, 0,2953603
r 250“. 004316‘000 150000 0,8604e002 Q000N, 0,2118«003
‘ 3000, 0028254000 20000, 0,43542002 100000, 0,1568=003
4000, 0,14524900 25000, 0,5914002 125000, 0,1132-001
‘ 5000, 0,86835=001 27500, 0.47280002 1%0600, N,6932-002
5500, 0.6972-001 30000, 0.38410002 175600, 0,4549002
6000, 0,5706-001 40000, 0,1689=002 200000, 1,3147002
| 8non, 0,3620-001 50000,  0,1062=002 300000, 0,1014=002
) 10000, 0,2187=001 60000, 0.6%29=003 400600, ,4496=003
PRESS(ATM) 6, ENTHALPY 0,1140¢007 (BTU/LR) 0.63324003 (KCAL/G)
; TEMP (k) 50008u, FREE ENG »0,2433¢007 (BTU/LR) *N.1352+0N4 (KCAL/G)
TEMP (K) 27778, ENTROPY  0,7146+005 (5TU/LB=R) N.71464002 (CAL/G=K)
DEN(G/CMI) 0,1333=005
OHN PPHN (ATM)  TEKM (1/CH) PPHT (ATM) 0,50122001 PFE (ATM) N.,2975+0n%
1 0,43300001 0, PPH2 (ATM) 0,64132008 PPH= (ATM) 0,1041w0n5
2 N,24450002 82260,
3 N.249Be002 97506, IONIZATIUN POTENTIAL (1/CM) 103059,
4 0,1876#002 102902, PARTITION FUNCTION Ne?231%«001
5 0.0000000 105588, ROSSELAND MEAN OPACITY (1/CM) 0,1032-002
) WAVE NUMPER ABS €O WAVE NUMBER ABS CO WAVE NUMBER AFS CO
(1/Ch) (1/CN) (1/CM) (1/CM) (1/CM) (1/cm)
ino00n, 0,6303+001 11000, ie3183°001 70000, HyR614»003
1%00, 0,24174001 12000, 0,26052001 75000, 1,7093=003
2000, 0,12344001 13500, 019812001 80000, N,5913=003
2500, 0473554400 15000, 0,15462001 90600, Na4221wGO3
3noo0, 0,4828+000 20000, 077522002 100090, 1,3118=003
4000, 0,2491+000 25000, 0,1256=001 125000, n,5008=001
5000, 0.1492+000 27500, 0.1000-001 150600, n,3061=001
5500, 001198.000 Jngoo0, 006090'002 175000, ,20n7«001
6non, 0,1246+000 40000, 039152602 200000, 1 ,1368=001
8non, 0,6557=001 50000, 0,2173=002 300000, N,4472+002
10000, 0,3958=001 60000, 0,1323=G02 400000, Ho1YE4u(02
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TABLE MIIT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(2TH) oo ENTHALPY 0,9894+006 (BTU/LB) 0.5497+003 (KCAL/G)
TEMP (F) 40001, FREE ENG »0,1733¢007 (BTU/LR) “0,9615+003 (KCAL/G)
TEMP () 2z2ez, EATRUPY  0,6801¢005 (ETU/LReR) 0,6801+002 (CAL/G=K)
DEN(G/M3)  0,1732-005
OHN PPN (5TM)  TERM (1/CF) PPHT (ATM) 0,26744000 PPE (ATM) 0,2866001
1 N,25614000 04 PPH2 (ATH) 0,3019-006 PPH= (ATM) N,1121=004
2 0,4986-002 82260, .
3 0.41p1-002 97506, IONIZATION POTENTIAL (1/CF) 102370,
4 0,7104°002 102902 PARTITION FUNCTION 0.2088+001
S 0,00004000 105588, ROSSELANL MEAN OPACITY (1/CM) 0.24052002
WAVE NUMBEF  ABS CO WAVE NUMBER ABS CO WAVE NUMEER ABS CO
(1/¢m) (1/Cm) (1/cM) (1/CM) (1/CM) (1/CH)
1000, 0,1126+002 11000, 0,6301=001 70000, 0,20280002
1560, 0,4367+001 12000, 0.5146%001 75600, 0,16692002
2000, 0.2246+001 13500, 0,39012001 #0000, 0,1420-002
2500, 0,13454001 15000,  0.,3035-001 90000, 0,99262003
3ngn, 0,6859+u00 20000, 0,1503=001 100000, 0473132003
anon, N,45864u00 25000, 0.31362001 125000, D,3700000
5000, 043694000 27500, 0,24822001 1%0000, 0,2259000
550, 0,2997+y00 30000. 0.1996-001 175000, 0,14H14000
enon, 0,24744G00 46000, 0.,9476°002 200000, 0,10254000
anon, 0.1305+000 50000, 0.5188%062 300000, 0,3300+001
to00n, 0,784y=001 60000, 0,33302002 400000, 0,14642001
PRESS(ATM) o, EATHALPY 0,5779+006 (BTU/LB) 0.32114003 (KCAL/G)
TEMP (R) 30001, FREE ENG ~0.1095+007 (BTU/LR) «0,6084+003 (KCAL/G)
TEMP (K) 16667, ENTRUPY  0,5577+005 (BTU/LReR) 0,55774002 (CAL/GeK)
DEN(G/CHZ) N, 3005=005
OHN PPN (ATM)  TEWM (1/CF) PPHT (ATM) 0,2155+001 PFE (ATM) 0,192200%

1 n,21424001 0, PPH2 (ATHM) 0,4536=0n4 PFPH= (ATM) 0,1470=003

2 0,.7068°002 82260,

J Nn,4246+002 97506, IONIZATIUN POTENTIAL (1/CM) 102381,

4 N,319202002 102902, PARTITION FUNCTION 0.2012+001

5 0,0000e000 105568, ROSSELANL MEAN OPACITY (1/CM) 0,6723=002

WAVE NUMREK ABS CO WMAVE NyUMBER ABS CO WAVE NUMBER ABS CO

(1/C™) (1/Cm) (1/CM) (1/CM) (1/CM) (1/¢m)
1000, 0,1232+002 11000, 0.6301=001 70000. 0,3962-002
185uf, N,4870¢y01 12000. 0,6800°001 75000, 0,3%43=002
enon, N1,2530¢001 13500, 0,5179=001 a0con, (,6962-002
2%on, 0,153¢+u01 1%000. 0.4050~G01 900G00, 0,2376-002
3nun, 0.1014+,01 26000, 0.2046eG01 100600, (,1543-002
4nQn, 092774900 25000, 0.5951=001 1250600, 0,4123+001
SnryN, N.47908+000 27500, 0,4687«001 150000, 0,72518+001
5500, 0,390u+000 Juong. 0.3756+0G1 1750600, 01,1651+001
6nub, i,3225+000 40006, 0.1769=001 200000, 0,11424001
snuyn, 01e3704+0600 50000, 0.9709=002 300000, 1,3677¢000
100uUn, 0,1031+000 60000, 0.5920%002 400000, U,1631+000
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TABLE XNIIT g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(AT™) -8 ENTHALPY 0.3665%5+006 (BTU/LB) N.2036«003 (KCAL/G)
TEMP (R) 25999, FREE ENG =0.,8874¢006 (BTU/LR) «0,4930+003 (XCAL/G)
TEMP (K) 14444, eNTROPY 0,4R23+005 (BTUu/LReR) 0.,4823+002 (CAL/GeK)
DEN(G/CMI) N,4218-005

QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,3918+001 PFE (ATM) 0,1041+00%
1 0,3930«001 0. PPH2 (ATM) 0,2511=003 PFH= (ATM) 0,22%2«003
2 Nn,4326+002 82260,

3 n,2132~002 97506, JONIZATION POTENTIAL (1/CM) 103452,
4 N,1561+002 102902, PARTITION FUNCTION 0,2004¢001
5 0,0000e000 105588, ROSSELAND MEAN OPACTITY (1/CM) 0477430002
WAVE NUMPRER Abs CO WAVE NUMBER ABS CO WAVE NUMBER ALS CO
(1/C™m) (1/Cm) (1/CM) (1/0m) t1/cmy (1/CM)
oo, 0,6055+001 11000, 0,4¥71=001 70000 n,3536=002
1500, 0,2453+001 12000, 0,4129°001 75000, G,4140=002
eanon, N,1296+001 13500,. 0.3¢13°001 80000, 1,2173«001
250nh, N,7896+500 15000. Uec587%001 90600, U3577«002
3o00n, N.%263+000 20000, 0.1390-001 100C00, N,1654=002
4000, 0,2765+000 25000, 0,4352%00u1 125000, 1 ,06£5001
5000, 0,167i*0u00 27500, 0.3436=001 1%00600. 0,%5303«001
35un, Ne1344¢y00 30000, 0.2762=001 175000, 0,3477001
6non, 0,18344000 40000, 0.,1323=001 200000, N,2405«0N1
8non, 0,9645~-(01 50000, 0,74352002 300000, 1,7743000
10060, 0,6095=001 60000, 0.46962002 4000600, 11434334000

PRESS(AT™M) 6, ENTHALPY 0.,264B+006 (BTU/LB) 0.,1471+003 (KCAL/G)

TEMF (R) 23000, PREE ENG «0,7492¢006 (BTU/LR) oN,4162+003 (KCAL/G)

TEMP (k) 12775, ENTROPY 0.4409+0G05 (BTU/LReR) 0,4409+002 (CAL/GeK)

DEN(G/CMI) n,.5306=-00%

QXN PPHN (ATM™) TERM (1/CM) PPHT (ATM) 0,5037+001 PFE (ATM) 0,4812¢0N0
1 n,5033+001 LY PPH2 (ATM) 0,6672-003 PFHe (ATM) N,1970=0n3
2 N,1933-002 82260,

3 Nn,7737=003 97506, JONIZATION PUTENTIAL (1/CM) 104732,
4 N,7492«003 102902, PARTITION FUNCTIOM Be2001¢0n01
5 N,1567+003 105588, ROSSELAML MEAN OPACITY (1/CM) 0,50%5«002
WAVE NUMREK ABS (O WAVE NUMBER ABS Cu WAVE NUMRER A+S CO
(1/Cnm) (L/7CM) (1/cM) (1/CM) (1/CM) (1/cM)
10460, N,1962+001 11900, 0.,2308=001 70000, h,2851=002
15060, Ne79144000 12000. 0.1967=001 75000, 0,8920002
200N, Ne4937+y00 13504, 0.1590%061 8uoban, U,4172=001
2500, 0,3045+000 15006. 041316001 90000, U,5213=002
3ngn, 0,2048+000 2i000, 0,7869=002 100600, (1,1739«002
anyn, 0,1089+500 25000, 0.,231H=001 125000, 1,12644002
5040, N,6636=u01 27500, 0.1842°001 150000, 147717001
5500, 0,53%6-001 30000, 0,1491°001 1750600, N,5060e001
6060, nN,4404=001 40000, 0.7365=002 200000, N,3499¢001
8ndo, iqa249=p01 50000, 0,4307=002 J00co0, 01,1126+001
10000, Ue2757=001 60000, 0.2918°002 400000, 1,4993«000
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TABLE YII h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) O ENTHALPY . 0.,2088+006 (BTU/LR) 0.1160+003 (KCAL/G)
TeMp (v) 20000, PHREE ENG «0,6210+006 (BTU/LR) «0,3450+0Nn3 (KCAL/G)
TEMP (Kx) 11111, eNTROPY 0,4149¢005 (KTU/LReR) N, 41494002 (CAL/ZG=K)
DEN(G/CMI) 0,0645hu05
QWN PPHEN (ATM) TERM (1/C¥) PPHT (ATM) 0,%675+001 PFE (ATM) D0,10144000
1 N.%674+(01 0 PPH2 (ATM) 0,1682+002 PFH= (ATM) 0.1170-003
2 Nn,5376~003 82260,
I Nn,1680=003 97506, IONIZATIUON PUTENTIAL (317CHF) 106166,
4 N,1485=003 102902, PARTIYION FUNCTION 0.2000+001
5 N,1310#003 105588, ROSSELAND MEAN OPACITY (1/CM) 0,3260=0n2
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ArS CO
(1/C¥») (1/CM) (1/CM) (1/Cr) (1/C™) (17¢CM)
in0n, N,4600+000 11000, 0.7911=002 70C00. (+,2%32+002
15900, Ne192uysulU 12000, 0,7U90=002 75600, U, A379=002
2ngn, Ne1084+y00D 138500, (1.0119=002 AOGON, V68540001
2564, N,t3$BYy=ull 150060, 0.,5349=002 eoénn, (1 e7970=002
3nyn, N,430y=~y01 20600, 6.3687«002 100000, 1,9976«002
4nQn, N,28238+=001 29000, 0,8%571=002 125000, 1,163594002
Sngn, De1784u=u01 27500, 0.6915*002 150000, Nea1011¢002
5%Gn0, 0,1412-401 34000, 0.,5683«002 175000, 1,65A4e001
é6nan, Nell66=-y01 44000, 0,2985#002 200000, 1,4538¢001
goon, 07495002 56000, 0,1897002 300600, 1,14/0+001
10n0n, N, t953«0402 60000, 0.,159442002 400000, 164734000
PRESS(ATM) [ ENTHALPY 0.472%5+4006 (BTU/LR) 0.,9581+0n2 (%CAL/G)
TEMP (R) 16000, FREE ENG =0,4592+006 (bTU/LR) «0,2551+0N03 (KCAL/G)
TEMP (r) 8889, EATROPY 0,3948«005 (BTU/LReR) 0.3948+0N2 (CAL/G=K)
DENCG/CM3) 0,E2738-005
QHN PPEN (ATM) TERM (1/0V) PPHT (ATM) 0,59%44001 PFE (ATM) N,19%0=0Nn1
1 0,5954+001 (U PPH2 (ATM) 0,6506=002 PFHe (ATM) N,31%2<«004
2 N0,3937=004 82260,
3 0,7512#»005 97506, IONIZATION POTENTIAL t1/CF) 107001,
4 n,%576«005 102902, PARTITION FUNCTION 0,2000+001
5 N,5641+005 1055868 ROSSELANL MEAN OPACITY (1/CM) 0.t526=003
WAVE NUMPER ABS CO WAVE NUMBER ABS COU WAVE NUMEER ArS CN
t1/Cv) (1/Cm) (1/Cm) (1/Cr) (1/Cwm) (1/CM)
in0n, Ne3919~001 11000, 0.1427=002 70600 1, 3119«002
1S5un, n,1704-001 12000, 0,139%=002 75600, 1,9977=002
2000, N.Y450u=y02 13500, 0.1326=002 AOLOO, 1,1170000
2500, e025n=002 15000, Uelce1=002 90GoN, 1,1¢342001
$nyn, N,4307=002 20000, 0.9581°003 100600, n,72861=002
40N, 0,2387=002 25000, 0,7548«003 125C00, (1e21%34002
Snytr, 0,168%=u02 €7500, 0.1104=002 150000, (1,1316002
5%yn, 0,1382-002 30000, 0,5499*003 1750600, 1 ,R632¢001
6nun, 0,11%4-y02 40000, 0.6UB0°003 200000, 1,59614¢001
anuf, N,1144-002 50000, 0,5497=003 3oo0Go0, (1,191%001
100uf, N,1264-002 6u000, 0.,6/742=003 400000, t,R4r3+000
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TABLE JMIIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR 13,000°R AND [0,000°R

PRESS(ATNF) 6, ENTHALPY  (0,1549«006 (BTU/LB) 0.,6607«yn? (KCAL/G)
TEMP (R) 13000, FHEE ENG =0,3427+0606 (BTU/LR) a0,1904003 (KCAL/G)
TEMP () 7222, ENTROPY Ue3RZ2B*UDS (DTU/LROK) Ne3826+0CZ (CAL/GeK)
DEN(G/CMI) 0,1025-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATNM) 0,5968¢001 PPE (ATM) N,18%4«002
1 0,%968¢001 0 PPH2 (ATM) 0,2791-003 PFPpe (ATM) N,62262005
2 0n,18262005 82260,
3 N,1972+006 97506, IONIZATICON POTENTIAL (1/CF) 1usRre”,
4 0,1197«006 102902, PARTITION FUNCTION 02000001
S N,1005-0n6 105588, ROSSELANL MEAN OPACITY (1/CM) 0,2217=6n3
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMEBER A8S CO
(1/Cm) (1/Cm) (1/Cm) - (1/cm) (1/C») (1/¢m)
inpn, 0,4556-002 11000, U,28842093 70000, U,4507e002
1506, 0,c019=-002 12000, 0,2977063 75000, U,1491=001
2ngn, 0,1134-002 13500, 0,29280003 ROGND, t,17214000
2%un, nN,7250-003 15000, 0.279€=0603 00000, 1,186%=001
Jnun, 0,5031-003 20000, 0,2253°6003 106600, 14242002
4000, n,28955-003 ¢5000, 0.1667°003 125000, 1,2673¢002
snopn, 0,1826-003 27%00, 0,1991=0603 150600, 1,96414002
5%4n0, N,1508-003 30000, 0,1860-003 175000, 3077002
6noc, Ne1302-003 40000, 0.1943=003 200600, e7401e001
sonon, 0.2096°003 56000, 0,3559003 300000, 142363001
iongo, 0,c741-003 60000, 0,99442003 400000, N,10464001
PRESS(ATM) 3% ENTHALPY  0,1323¢006 (BTU/LR) 073524002 (KCALZG)
TEMP (R) 10001, PREE ENG »0,2313+00G6 (65TU/LR) e ,12RD>+¢0N3 (¥CAL/G)
TEMP (K) 5556, ENTROPY 0.3636+005 (BTU/LReFR) 0,3636+002 (CAL/G=K)
DEN(G/CM3) 0,1385+904
QHN PPHN (4TM) TEKM (1/CM) PPHT (ATM) 0,5737+001 PFE (ATM) pP,i6X4=0NG
1 0,5737+00% 0o PPHR (ATM) N,20625¢000 Phr= (ATM) N,4203a0ng
2 Nn,1290»007 82260,
3 0,5602¢069 97506 TIONIZATIUON PUTENTIAL (1/CH) 119434,
4 N,2463%009 102902, PARTIYION FUNCTION DeclN0+UDY
5 NnN,1919-009 105588, ROSSELANL MEAN OPACITY (1/CVH) 0,2534=0n4
WAVE NUMREW ABS CO WAVE NUMBER ABS CU WAVE NUMHER ABS CO
(L/Cm) (1/Chm) (1/Cwm) (1/Cm) (1/7C™) (1/CH)
inon, N,1816-403 11000, 0,2594=004 720C00, U,70340002
1560, 0,8070-004 12000, 0,2698=004 75600, e2341ey01
2nun, 0,4540004 13%00, 0.,2749°004 gooon, ,2802+000
2500, N,2906-004 15000, 0.274420G04 90000, rn,2931.001
3non, N,e2019=004 20000, 0.2b4b°004 100600, 11,66460002
4000, Ne113v=(04 25000. 0.35645=004 125000, 143523002
5n00, N,7345-005 27500, D,4447=004 180000, 1,2256002
5500, 0.6115-005 30000, 0.,5538=004 175000, 1415294002
éaun, 0.5198=-405 40000, 6.1533=003 200000, 1,9929+001
snoun, 0,1638=G04 53000, 0,4533»003 Jooono, H,29524001
10nun, 0,7405~y04 61000, 0.1487=002 400000, 1,13n6¢001
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TABLE MIII |

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATH) 6. ENTHALPY 0,51804005 (BTU/LB) 0,2878¢002 (KCAL/G)
TEMP (R) 7000, FREE ENG »0,1403+006 (BTU/LR) ©0¢7796+002 (KCAL/G)
TEMP (K) 3889, ENTROPY 0,2744+005 (BTU/LBeR) 0,2744+002 (CAL/GeK)
DEN(G/CMI) 0,3010-004
QHN PPHN (ATM) TERM (1/CP) PPHT (ATM) 0,2451¢00% PFE (ATM) N,4268=007
1 0,2451001 0o PPH2 (ATH) 0,3549¢001 PFHe (ATM) 0,7893+009
2 01,%5973s012 82260,
3 0,4777#014 97506, IONIZATION POTENTIAL (31/CM) 109654,
4 0,11540014 102902, PARTITION FUNCTION 0,2000+0014
S 0,66732015 105588, ROSSELANL MEAN OPACITY (1/CM) 0.5776<007
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/¢») (1/Cm) (1/CM) (1/C+) (1/CM) (L/¢CM)
1000, 0,1155-009 11000. 0,6587=006 70000, 0,3246=002
1500, 0,5394=009 12000, 0,8587=006 75000, 0,1081=001
2000, 0,15842008 13500, 0,1238=005 80000, 0,1294¢000
25u0, n,3604-008 15000, 0,1731=005 90000, 0,1353001
3nQo0, 0,6985=-008 20000, 0,45242005 100000, 0,30680002
4000, 0,1984007 25000, 0,1002=004 125000, 0,72444002
snon, 0,4206-007 27500, 0,1430=004 150000, 0,6526002
5500, 0,5859-007 30000, 0,2000°004 175000, n,46%57+002
6nco, N,7878+»007 40000, 067032004 200000, 0,2026+002
8noo, 0,2450-006 50000, 0,2066=003 300000, 0,1602¢001
10000, 0,4936-006 60000, 0,6647003 400000, 0,7979+000
PRESS(ATM) 6, ENTHALPY 0,1882¢005 (BTU/LR) 0.,1045¢002 (¥CAL/G)
TEMP (R) 5000, FKEE ENG »0,9336+005 (BTU/LB) =0,8187+002 (KCAL/G)
TEMP (K) 27786, ENTROPY 0,2243+005 (BTU/LR=R) 01,2243+002 (CAL/GeK)
DEN(R/CM3) 0.5220-004
QNN PPN (ATM) TERM (1/CM) PPHT (ATM) 0,1820+000 PFE (ATM) 0,2287e011
1 0n,1820e000 0o PPH2 (ATM) 0,581800% PFHe (ATM) 0,17820013
2 0,2300.018 82260, »
3 0,1928=021 97506, IONIZATION POTENTIAL (1/CF) 109678,
4 0,2096°022 102902, PARTITION FUNCTION 0,2000+001
5 0,8146°023 105568, ROSSELAND MEAN OPACITY (1/CM)} 0,1469=008
WAVE NU'MBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AHS CO
(1/CN) (1/CM) (1/CM) (1/CMm) (1/C™) (1/¢cm)
1000, 0,7781-011 11000, 0,3118=007 70000, 0,1681003
1500, 0,3542=010 12000, 0,4142=007 75000, 05597003
anoon, 0,1012-009 13500, 0.6104°007 80000, 0,6699=002
2500, 0.2246=009 15000, 0,8668=007 900600 0,7007«003
3ngo, N,4255=009 20000, 0,2319=006 100000, 0,1589=003
4000, 0,1140-008 25000, 0,5169=006 125000, 0,12204003
5non, 0,2402-008 27500, 0,7388=006 1500600, (412274003
5800, 0,3283-008 30000, 0,1034+005 175000, 0,8916¢002
6000, 0,4372=-008 40000, 0,3470005 200000, 0,3423+002
8ango, 0,1112=007 50000, 0,1070=004 300000 0,1873«000
10000, 0,2288=007 60000, 0.35462004 400000, 0,8304-001
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TABLE YIIT k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
6 ATMOSPHERES FOR 3000 R

PRESS(ATM) 6, ENTHALPY 0,8969+004 (BTU/LB) 0,4983+001 (KCAL/G)
TEMP (R) 3001, FREE ENG =0,5$11+005 (BTYU/LB) *0,2839¢002 (KCAL/G)
TEMP (K) 1667, ENTROPY 0.,2002+005 (BTU/LBeR) 0,20024002 (CAL/GeK)
DEN(G/CM3I) 0.8842-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2627-003 PFE (ATM) 0,00004000
1 0,2627-003 0, PPH2 (ATM) 0,6000003 PPHe (ATM) 0,00004000
2 0,00004000 82260,
3 0,00002000 97506 JONIZATION POTENTIAL (1/CF) 109479,
4 0,0000+000 102902, PARTIYION FUNCTION 0,0000¢000
5 0,0000000 105588, ROSSELAND MEAN OPACITY (1/CM) 0,1549-01%
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
t1/Cm) (L/CMm) (1/CM) (L/cm) (1/CM) (1/CM)
1000, 0,3290-013 11000, 0,9247=010 70000, 0,49702006
1500, 0,1407-012 12000, 0.1227=009 75000, 0,1655-005
enon, 0,3813-012 13500, 0,1806=009 80000, 0,1981004
2%00, 0,8088=012 15000, 0,2%64=009 90000, 0,2072«005
3000, 0,1476=011 20000, 0,68552009 100000, 0,4697-006
4000, 0,3733=011 25000, 0,1528+008 125000, 0,20604003
5000, 0,757401} 27500, 0.,2184-008 150000, 0,2087+003
5500, 0,1023-010 30000, 0.3057=008 175000, 0,15184003
6000, 0,1345=010 40000, 0,10262007 200000, 0,57824002
8000, 0,3336=010 50000, 0,3163=007 3000600, 0,4507-003
10000, 0,68060-010 60000, 0.,1048=006 400000, 0,1997003
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TABLE IX a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
IO ATMOSPHERES FOR 200,000°R AND [75,000°R

PRESS(ATM) v, ENTHALPY 0.2642¢007 (BTU/LR) 0.,1468+0n4 (KCAL/G)
TEMP (F) 20000u., FREE ENG #0,1405+008 (BTU/LR) eN,76805+0n4 (KCAL/G)
TEMP (X) 111111, teNTROPY 0,83464005 (BTU/LReR) 08346402 (CAL/GeK)
DEN(R/ZCOMY)  0,5528-006
OWN PPKN (ATM) TERM (1/CF) PPHT (ATM) 0,8294+003 PFE (ATM) N.,5000#009%
1 n,7221-004 O PPH? (ATM) 0,3875-012 PFHe (ATM) 0,7208=040
2 N,99%6-004 82261,
3 N,1439.003 97515, IONIZATION POTENTIAL (i/CMm) 105414,
4 Nn,3047-003 102954, PARTITION FUNCTION 0:2297+002
S N,16931+003 105786, ROSSELAML MEAN OPACITY (1/CM) (0,2525=005
WAVE NUMFEF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
t1/C™) (1/Cm) (1/CM) (1/CM) (1/C™m) (1/Cm)
1000, Ne37754000 11000, 0,1044002 70000, 01,1643=004
1500, N,1341+900 12000, 0,8501=003 756000, 0,1348«004
enoo, N,64764=40] 15%00, 0,6438=003 &0000, 0,1185«004
2%0n, 0,3725=001 15000, 0,5023=003 90000, 0,8840«00%
Jngper, N,2365=y01 20000, 0,2554003 100600, 0,67R0005%
4nno, fs1160-001 25000, 0,1826+003 1250600, 0,2053=004
spon, 1o6714-002 27500, 0,1469+-003 150600, 0,3326-004
Ssun, 01,5319~y 02 30000, 0,1203=603 175000, 0,9033=005
6nyn, 0,4304~002 40000, 0,6196=004 2000600, 0,6414-005
gnon, Ge2227=002 506000, 0,3675=004 300000, 0,2161-005
10000, N,1309~002 60000, 0,2383=004 400000, 0,9677«006
PRESS(ATM) 1v. EMTHALPY (0.2394¢007 (BYU/LR) 0,3330¢0n4 (XCAL/G)
TEMP (R) 175000, FREE eENG =0,1198+008 (BTU/LB) ©0,6655+0n4 (KCAL/G)
TEMP (x) 97222, ENTRUFY 0,8213«¢005 (BTU/LReR) 0.8213+0n2 (CAL/G=K)
DEN(G/rMY) N,6310=006
QHN PPHEN (ATM) TERM (1/CV) PPHT (ATM) 0,1132-002 PFE (ATM) N,490094(0n%
1 Nn,1221s003 (i PPH2 (ATM) 0.7773=012 PFH= (ATM) 0.1721=009
2 0,1445+003 82261,
3 N,a2596«003 97515, IONIZATIUN POTENTIAL €1/CV) 10516K,
4 0,42%8+003 102954, PARTIYION FUNCTION N,18544+002
5 NM,1798-003 105786, ROSSELANL MEAN OPACITY (1/CM) NeH154=005
WAVE NUMREFR ABS CO WAVe. NUMBER A8S CO WAVE NUMEER A~S Co
(1/C™) (1/Cm) ti/CmM) (1/7/C») (1/CM) {(1/Cm)
ingn, 0,538d+000 11000, 0.1%06=002 70000, 0,2548=004
18560, N,1923+900 12000, 0.1277°002 75000, 1,2166+004
2000, 0,9317=-001 13500, 0,9686=003 aQCGOO, ),1645«004
25un, 0,5391-001 15000, 0,756R«G03 00000, 1,1372«004
Innn, n,3433-001 20000, 0,3861=G03 100600, 1,1048=004
4Ny, N,1694=001 25000, 0,2871«y03 125000, 1, 39~0e0n4
5n6N0, 0.9839=y02 27500, 0,€312=003 150000 02554004
5%00, Ne7600=y02 30000 041095003 175000, 1141726004
6non, Ne¢6320~=002 49000, 0.,9762=004 200000, 141219004
8non, 0.331vy=-0u02 20000, 0.5780=004 300000, Le#(i56005
tgnon, Ne1960=002 6uv000., 0,3737=004 400000, 1,1078«005%
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TABLE IX b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I0 ATMOSPHERES FOR [150,000°R AND 125,000°R

PRESS(ATM) 19, ENTHALPY 0,2146+007 (BTU/LR) 0,1192+u04 (KCAL/G)
TEMP (R) 149999, FREE ENG »0,9944+007 (BTU/LB) ©0,5525+004 (KCAL/G)
TEMP () 83333, ENTROPY 0.8060+005 (BTU/LRwR) 0,8060+002 (CAL/GwK)
DEN(G/CM3) 0,7371-006
QMN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1630-002 PFE (ATM) 0,4909400%1
1 0,2315-003 D PPHZ (ATM) 0,17752011 PFHe (ATM) N,4869«009
2 0,22385003 82261,
3 0,3869+003 97515, IONIZATION POTENTIAL (1/CH) 104R62,
4 0,62630003 102954, PARTITION FUNCTION N,1409+002
5 1,1618003 105786, ROSSELAND MEAN OPACTITY (1/CM) 0,12%0-004
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™M) (L/CMm) (1/CmM) {1/CM) t1/7CM) (1/CM)
1000, nN,8141¢000 11000, 0,2517=002 70000, 0,4328=004
1500, 0,2923+000 12000, 0,20552002 750600, 0,3642-004
2000, 0,1480000 13500, 0,1562%002 80000, 0,306542004
2500, 0,8298-9001 15000, 0,1222=002 90000, 0,2269e004
3ngo, 0,5304-001 20000, 0,6252=003 100000, (141741004
4n00, 0,2633-001 25000, 0,4901=003 125000, ,88422004
5000, 0,1536-001 27500, 0,3949=003 150000, 0,5616e004
5500, 0,1222-001 30000, 0,3239=003 175000, 0,3773e004
6000, 0,9922=002 40000, 0,1666=003 200000, 0,2649e004
anon, 0,5298«002 50000, 0,96332004 3000600, NeB707=00%
10000, 0,3143-002 60000, 0,6329=004 400000, (1,3869005
PRESS(ATM) 10, ENTHALPY 0,1897+007 (BTU/LB) 0,10%4+004 (XCAL/G)
TEMP (R) 124999, FREE ENG =0,7951+007 (BTU/LB) «N,4417+004 (KCAL/G)
TEMP (k) 69444, ENTROPY 0,7878+005 (BTu/LAeR) Ne7878+002 (CAL/GeK)
DEN(G/CM3) 0,8847~006
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2554e002 PFE (ATM) 0.4999+001
1 0,5202+003 0 PPH2 (ATM) 0,4981=011 PPHe (ATM) N,1762=008
2 0,3786#003 82261,
3 0462100003 97515, IONIZATION POTENTIAL (1/CM) 104463,
4 0,9864=003 102954, PARTITION FUNCTION 0.9819+0n1
5 0,47932004 105786, ROSSELAND MEAN OPACITY (1/CM) 0,98B88«004
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/CM) t{1/CM) (1/CM) (1/CM) (1/CM) (1/Cm)
1000, 0,1332+001 11000, 0.44502002 70000, 0,8099-004
1500, 0,4822+000 12000, 0,3639=002 75000, 0,6792=004
2000, 0,2401+000 13500, 0,2771=002 80000, 0,5752=004
2%00, 0,1391+000 15000, 0,21722002 90000, (,4229004
3000, 0,6933-001 20000, 0,1113=002 100000, (1,3197=004
4non, N,4467+001% 25000, 0,9391003 125000, 1,2597-003
5000, 0,2621-00% 27500, 0,7568=003 150000, 0,15062003
5500, 0,2090=001 30000, 0,62052003 175600, 0141004003
6000, Ne1700=001 40000, 0,3180=003 200000, 0,70N9=004
anoon, 0,9299~002 53000, 0,16652003 300000, 0,2280e004
10000, 0,5547=002 60000, 0,1193=003 400600, 0,1012=004
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TABLE IX ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

|0 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) 10. ENTHALPY 0,1648¢007 (BTU/LB) 0,9157¢003 (KCAL/G)
TEMP (R) 100001, FREE ENG =0,6008¢007 (BTU/LB) o0, 3338+004 (KCAL/G)
TEMP (K) 55556, ENTROPY 0,7656+005 (BTU/LBeR) 076564002 (CAL/G=K)
DEN(G/CM3) Nn,1306=005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,4770-002 PPE (ATM) DN.4908¢0014
1 Nn,1524+002 0. PPH2 (ATM) 0,2124-010 PPHe (ATM) 0,9304=008
2 0,7244¢003 82261,
3 0,1098+002 97515, IONIZATION POTENTIAL (1/CF) 103915,
4 0,1423#002 102954, PARTITION FUNCTION 0,62%9+001
S 0,0000000 105786, ROSSELAND MEAN OPACITY (1/CM) 0,1637=003
WAVE NUMBRER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) t1/CM) (1/CHm)
1000, 0,2478+001 11000, 0.,9006=002 70000, 0,3756«003
15060, 0,91801+000 12000, 0,7375=002 75000, 0,1466003
2000, 0,4509+000 13500, 0.,5624=002 80000, 0,1235«003
25un, 0,2656+000 15000, 0,4410=002 90000, 0,9008«004
3non, 0,17034000 20000, 0.,2259°002 100000, 0,6760e004
4n00, 0,8588=301 25000, 0,2122=002 125000, 0,R817«003
5noo0, 0,5070=-001 27500, 0,1709=002 150000, 0,5479003
5500, 0,4052-001 30000, 0,1399=002 175000, 0,3624=003
6000, Ne3304=y01 40000, 0,7109«003 200000, 0,2517=003
anoo, 0,1669-001 50000, 0,4128=003 3In0000, 0,8132«004
i0no0, 0,1121-001 60000, 0,2612=003 400000, 0,3606.004
PRESS(ATM) 1u, ENTHALPY 0,1549¢007 (BTU/LB) 0,8604+003 (xCAL/G)
TEMP (R) 90000, FREE ENG »0,%5247+007 (BTU/LB) «0.,2915+004 (KCAL/G)
TENMP (X) 500040, ENTROPY 0,7551+005 (BYU/LBeR) 0.7551¢002 (CAL/GeK)
DENC(G/CM3) 0,1229=005
QKN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6741-002 PFE (ATM) 0,4997«001
1 0,26640002 0. PPH2 C(ATM) 0,4745010 PPH= (ATM) 0,2153«007
2 0,9994+003 82261,
3 N,1450e002 97515%, JONIZATION POTENTIAL (31/CM) 103630,
4 0,16280002 102954, PARTITION FUNCTION 0,5061+0014
S 0,00004000 105786, ROSSELAND MEAN OPACITY (1/CM) 0,3073-003
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cw™) t1/Cn) (1/CM) (1/CH) (1/CM) (1/CM)
1000, 0,3327+001 11000, 0,1262=001 70000, 0,2557«003
1500, 0,1227+001 12000, 0,1034=001 75000, 0,2129=003
2000, 0,6120+000 13500, 0.7884=002 80000, 0,1791003
2%090, 0,3576+000 15000, 0,6182=002 90000, 0,1301=003
3non, 0,2315+000 20000, 0,3162=002 100000, 0,9728-004
4noo0, 0,1172+000 25000, 0.31642002 195000, 0,1714«002
5n00, 0,6939-001 27500, 0,2545=002 150000, 0,1060002
5%00, 0,5591=001 30000, 0,2081-002 175000, 0,6995«003
6000, 0,4530-001 40000, 0.1052=002 200000, 0,4851-003
8npn, 0,2612-001 50000, 0,6074=003 300000, 0,1565=003
10000, 0,1569-001 60000, 0,3822-003 400000, 0,6939-004




TABLE IX d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

IO ATMOSPHERES FOR 80,000°R AND  70,000°R

PRESS(ATM) tu, ENTHALPY 0,14494007 (BTU/ZLB) NeBO49+0NI (KCAL/G)
TEMP (k) 79999, FREE ENG «0,44982007 tBTU/LR) e0,2499¢0048 (rCAL/G)
TEMP (K) 44444, EMTROPY 074334005 (BTU/LReR) 0,7433+002 (CAL/GeK)
DEN(G/CHI) 0,1388-005%

QRN PPHN (ATM) TERM (1/70F) PPHT (ATM) 0,1037+00% PFE (ATM) 1,a995¢00%
1 0n.5146+002 O PPH2 (ATM) 0,1202=009 PFre C(ATM) N,S704e007
2 Nn,14360002 82261,

3 0,1972»002 97518, JONIZATION POTENTIAL (1/CM) 113284,
4 0,1818¢002 1029%4, PARTITION FUNCTION 060310012
5 0,N000000 105786, ROSSELANL MEAN OPACITY (1/CM) 0,55%8«0n3
WAVE NUMREF ABs CO WAVE NUMBER ABS CO WAVE NUMBER AnS CO
(1/CM) t1/7Cm) (1/Cm) (1/7CM) (1/CM) (1/Cm)
inon, Ne46059001 11000, 0,18420001 70000, 1,39160003
1%0n, 017144001 120090, 0,1510=001 75000, 0,32440003
2000, 0,8575+000 13500, 0,1151001 80000, 0,2723003
2%0n, 0,5080+000 15000, 0.9026=002 90000, 0,1969+003
3nun, 0,3269+000 20000, 0.4006°002 100000, 1,1468«003
400n, 0,1662+000 25000, 0,4978=002 1725000, 0,3727=002
soun, 0,9861-001 27500, 0,3999=002 150000, (42296002
55010, 0,7897-y01 30000, 0,3265%002 1795000, Ce15131e002
6non, 07313008 40000, 0.,1039=002 200600+ 0,1047002
8nyn, 0,3806«001 %0000, 0.93960003 300000, 1,3373«003
10000, 0,2291=001 63000, 0,5874003 400000, 1,14960003

PRESS(ATK) 160, ENTHALPY 0,13484007 (BTU/LB) 074904003 (KCAL/G)

TEMP (R) 7000y, FREE ENG 0,3760+007 (BTU/LB) »Ne2089¢0N4 (WKCAL/G)

TEMP (X) Joesy, LEATRUPY 0.7298005 (BTU/LBeR)Y 0,7298%0N02 (CAL/GeK)

DEN(G/CM3) Ne1582-u05

QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1833-00% PFE (ATM) n,4901+00%
1 Nn,1140+001 O PPH2 (ATM) 0,48262009 PFHe (ATM) 0,18142006
2 0.7178e002 822614,

J N,2704+002 97518, IONIZATION POTENTIAL (1/CM) 102874,
4 N,19622002 102954, PARTITION FUNCTION 0,3214+001
5 0.,0000¢000 105786, ROSSELAND MEAN OPACITY (1/CM) 0,9258-003
WAVE NIMREK ABS CO WAVE NUMBER ABS Co WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) (1/7Cm) (1/7CM) (1/CM)
1non, Na6693¢001 11000, 0,28352001 70000, 0,6354003
1%46i), Ne2509vey01 12000, 0.,2522001 75600, 0,5263003
2n00, Ne1261+u01 13500, 0.,17702001 80000, 0,44:5003
2%0n, 0,7835+000 15000, 0.,1387=001 90000, 0,3172-003
3nun, 0,4841+000 20000, 0,7048=002 100000, 0,2396=003
4000, 0e24703+¢00 25000, 0,8399=Gp2 125000, (1,9438+002
5000, Ne146Y+40D 27%00, 0.,67332002 150000, 1,57540002
5&6un, Ne1362+000 Jugno, 0,5486=002 175000, 0,36M6=002
6000, 0,112u+000 49000, 0s2729=002 200000, U,26344002
8nun, N,5847-001 50000, 0,1550°002 300600, Us08R6003
10000, 0.3523-001 60000, 049617«003 400000, 1,3764003
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TABLE IX e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I0 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATH) 1V, RNTHALPY 0412406+007 (BTU/LR) 0,89209003 (KCAL/G)
TCMP (R) 59999, FREE ENG »0,3038¢007 (WTU/LB) wN,16889004 (XCAL/Q)
TEMP (K) 33333, CNTROPY 0,7439¢009 (BYU/LBeR) 0.7139¢002 (CAL/GeK)
DEN(G/CMY) 0,18B80°009
OWN PPHN (ATM) TExM (4/C¥) PPHY (ATH) N,40030038 PPE  (ATM) D,49R0e003
1 0,3029s001 0 PPH2 (ATHM) 0,29260008 PPHe (ATM) N,73%40006
2 0,34790002 82264,
3 n,40820002 97549, JONIZATION POYENTIAL (4/CF) 102344,
4 0,22120008 102954, PARTITION FUNCTION 0e266300N¢
5 0,n000e000 105786, ROBSELAND MEAN OPAGCITY (4/CM) 0,3488e002
WAVE NUMREK AlS CO WAVE NUMBER ABS CO WAVE NUMBER AHS CO
(1/C™) (1/Cm) (1/Cm) (y/Cm) (1/Cm) (1/7¢Mm)
L0, 0,1033¢002 31000, 0,40630008 70000, Ne3130003
1800, hy3006e¢008 12000, 0,3848000% 75000, 0,9304003
anon, 0,1075¢004 13500, 0,2908e200¢ 80000, 0,7074000)
anon, 0,14699001% 19000, 0,424742001 000008, 0,9%502+003
Jngn, 0076300000 20000, 0.341499000} 100000, 0,40740003
4ngn, N,30942000 45000, 0,319400003 195000, 0,2923000%
poon, 0,2764e000 27500, 0s3233=001 150000, N,1780000%
$80n, 0,20320400 Juoog., 0.9997%002 175000, 0,4374s00¢
enon, 0,4037+400 40000, D,d¥12°002 goocon, V,8328-002
#non, NoS64ne(0d $G000, 0.27002002 Jooono, 0,2616=002
10000, 0e%700=y0¢ 60090, 0.,16072002 400000, 0,11830002
PREJ/(ATH) LU, ENTHALPY  0,3433+007 (BTU/LR) 0.,60207¢003 (KCAL/Q?}
TEMP (R} 50000, FREE ENO =0,2332¢007 (RTU/LR) 004430600064 (KCAL/Q)
TEMP () 27778, ENTROPY 0,6034¢00% (BTU/LBeR) 0,6031+0n2 (CAL/0eK)
DEN(B/CMY) 1042230 0b
OHN PPEN (ATM) TERM (L/CM) PPHT (ATHM) 0,1263¢000 PPE  (ATM) 0,49037¢00%
4 0,9113000 0, PPMH2 (ATM) 0,0058=007 PPue (ATM) 0,44332008
2 0,A278e002 82264,
J 0,04080002 97548, JONIZATION POTENTIAL (3/CF) 1016714,
4 022710002 102954, PARTITION FUNCTIOAN 0s22690001
5 0,0000e000 105786, ROSSELANL MEAN OFACITY (3/CM) D,2671<0n2
WAVE NUMREW ABS CO WAVE NUMHER ABS CO WAVE NUMHER ARS CO
(L/7(m) (L/7Cm) (1/CM) (1/CM) t1/Ccm) (L/7cm)
1600, De1736¢002 11000, 0,83840001 70000, 0,2227002
18¢0, Ne6B54yey0y 12000, 0,68%8e001 75000, n,18340002
anon, Ne33330y0L 13500, 0.5211°00} #0000, 0e1531e002
2800, 0,1082¢00¢ 1%000, 0,4066°001 00000, 0,1092«002
3000, 00129640014 0000, 0.5460%001 100000, 0,80640003
4n0n, 0,667/+000 25000, 0,3250=001 125000, 0,123%+000
5n0n, N,4646+000 27s00, 0,2586=001 1%0000, 0,785%.001
5%500, 0,4003+000 30000, 0.2092=001 175000, 06,%51%4001
6n0n, 0.3299+000 40010, 0.1012=0G1 200000, 0,3563=001
8n00, Ne1731+000 50000, 0,%616=)02 300000, 0,11482001
10000, 0,1043+400 60000, 0.,3419=002 400000, 0,%5092«002
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TABLE IX f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE. OF
IO ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(ATHM) 1u, ENTHALPY 0,9627+006 (BTU/LB) 0,5348+003 (KCAL/G)
TEMP (k) 40000, FREE ENG «»0,1653+007 (BTU/LB) «0,9182+003 (KCAL/G)
TEMP (k) 22222, ENTROPY 0,6%39¢005 (BTU/LBsR) 0,6539+002 (CAL/GeK)
DEN(G/CM3) 0,29422005

QHN PPHN (ATM) TERM (1/C¥) PPHT (ATM) 0,6430¢000 PFE (ATM) 1,4678400%
1 0,8194¢000 0o PPH2 (ATM) 0,1746+005 PFre (ATM) 0,4424e004
2 0,1206+001 82261,

3 0,1011~004 97518, JONIZATION POTENTIAL (1/CM) 100A73,
4 0.1483+002 102984, PARTITION FUNCTION 062076001
S 0,N000e000 105786, ROSSELAND MEAN OPACITY (1/CM) 0.,%59%8«002
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (t/Cm) (L/CM) (1/CMm) (1/CM) {(1/CM)
1100, 0,2958¢002 11900, 0.1586000 70000, 0,49810002
1500, Del4n1e002 12000, 001294000 75000, 0,4109«002
2000, 0,5848001 13500, 0,98092001 80000, N,36n7+002
2500, 0,3492+001 15000, 0,7629001 90000, U,2454%002
3000, 0,22940001 20000. 0.1304¢000 100000, 0,16N4e002
4000, 0,1526¢001 25000, 0.7669+001 125000, 0489474000
5000, 0,9362+000 27500, 0,006800% 180000, 0,%54544000
5500, 07588000 30000, 0,4882%001 175000, 0,3533«000
6000, 0,6298+000 40000, 0.2319=2001 200000, 0,24784000
8noo0, 0,32874000 50000, 0,1271001 300000, N,7931.001
10000, 0,1976+000 60000, 0,7678002 400000, 0,3%4100%

PRESS(ATM) 10, ENTHALPY 0.,5268¢006 (BTU/LRB) 0:2927+003 (XCAL/G)

TEMP (R) 30001, FREE ENG »0,10%1+007 (BTU/LR) «0,584140n3 (KCAL/G)

TEMP (K) 16667, ENTROPY 05261005 (sTU/LRBReR) 0:5261900¢ (rAL/GeK)

DEN(Q/CM3)Y 0,526%5=005%

OWMN PPHN (ATM) TENM (1/CK) PPHY (ATM) 0,4289¢00% PFE (ATM) 0,285%¢00%
1 N,4264000% (UM PPH2 (ATM) 0,1796-003 PFie (ATM) 0,4348¢003
2 0,34070003 82261,

3 N.R4850002 97518, IONIZATION POTENTIAL (1/CM) 101981,
4 0,1643»002 102954, PARTITION FUNCTION 0.,201100%
5 0,0000e000 109786, ROSSELAND MEAN OPACITY (1/CM) 0.,1531e001

WAVE NUMBER ABS CO WAVE NUMBER ABS COQ WAVE NUMBER AHS CO

(1/CM) (4/CM) (1/CM) (1/CMm) (1/C™) (1/0m)

1000, 0,269U+002 11000, 0,1745¢000 70C00, 0,8%47«002
18900, 0,108ve002 12000, 0.1433+000 75000, 008150002
2000, 0:5490¢00% 13500, 0,1U96¢000 AQLOD, 0,22082001
2%00, 0,3308¢00%1 15000. 0,8611001 0000, (1,8890e002
3non, 0.2106§601 20000, 0,2073¢000 100000, N,349%e002
4000, 0416264001 25000, 0,1210¢000 1250600, 0,8219¢001
5000, 030040001 27500, 0,9945=001 1%06G00., U,5012¢001
5500, N,81%7000 30000, 0,7665=001 175000, r,3266e0N1
6000, 0.6730¢000 40000, 0.364100Q1 2000600, 1,2273¢001
angn, 0,3563¢900 50000, 0,2017=001 360000, Ue7319¢000
10000, 0,2162+0u00 60000, 0e1¢43=001 4000600, (,32204000
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TABLE IX ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I0 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATHM) 0, ENTHALPY 04339%¢006 (BTU/LB) 0,48864003 (KCAL/G)
TEMP (R) 25999, FREE ENG «0,8%60+4006 (BTU/LB) aN,4785+003 (KCAL/G)
TEMP (X) 14444, ENTROPY 0,4%98¢00% (BTU/LBWR) 0,4508¢002 (CAL/BeK)
DEN(G/CM3I) 0,7262-005
QN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,70784001 PPE (ATM) D,1460400%
1 Nn,7065¢00¢ 0 PPH2 (ATM) 0,8494»003 PPHe (ATM) 0,%709=003
2 0,7818=008 82261,
J 0,38490002 97518, IONIZATION POTENTIAL (31/CM) 102887,
4 0,1722-002 102954, PARTITION FUNCTION 0,2004¢00%
5 0,n000000 105786, ROSSELAND MEAN OPACITY (1/CM) 0,1635«001
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/CM) (1/Cm) t1/CM) (1/CM)
100n, 0,1180e002 11000, 0.,9517=001 70000, N,7626e002
1500, 0,476484001 12000, 0,7963=001 75000, 0,1027=001
2000, 0,2497¢00% 13500, 0,6265=001 a000N., 0,6658«001
250n, 0,1507+001 15000, 0,5060°0014 90000, 0,9707e002
300N, 0,1009¢001 2V000., 0,2832°008 100000, 0,3920e002
4n0n, 0,%5290000 2%000, 0.8114=001% 125000, 0,1969¢002
5000, 0,3192+000 27500, 0.0434=001 150000, 0,9%R3001
5500, 0,4184+000 30000, 0,51942001 175000, 0,62%53¢001
enon, 0,3426+000 40000, 0.2528=004 2000600, 0,434%001
ancn, 0,1850«000 %0000, 0,14462001 3000600, 0,13994001
10000, 0,1159y00 60000, 0.93851=002 400000, 0,8196¢000
PRESS(ATM) 10, ENTHALPY 0,2531¢0006 (BTU/LB) 0,1406+003 (KCAL/Q)
TEMP (R) 23000, FREE ENG »0,7240+006 (BTU/LR) «0,4022+003 (XCAL/G)
TEMP (K) 1277y, ENTROPY 0.,4248+005 (BTU/LBeR) 0,4248¢002 (CAL/GeK)
DEN(G/CMY) 0,8985-005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,8689¢00% PFE (ATM) 0.55434000
1 N,R683+001 0. PPH2 (ATM) 0,2045=002 PPHe (ATM) 0,4621«003
2 0,33010002 82261,
3 0,1333#002 97515, IONIZATIUN POTENTIAL c1/CM) 104115,
4 N,1169»002 102954, PARTITION FUNCTION 0.2001+001
5 0,n000+000 105786, ROSSELANU MEAN OPACITY (1/CM) 0,3122b6=001%
WAVE NIMREFR ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CMm) (1/CM) (1/C™) (1/cm)
inon, 04373vey01 119000, 0,4371°001 70000, 0,6629=002
1%00, Ny1709+001 12000, 0,3771001 75000, 0,1310-001
200n, 0,9171+000 13500, 0,3099=001 20600, 0,1229+000
2%y0, 0,56%55¢000 15000, 0,2602«001 900600, 0,145%5«001
Jnon, Ne3801+u00 20000, 0.1617«00% 100000, 0,43880002
4000, 0.2025+000 25000, 0,4205=001 125000, Ne2181¢002
5000, N,3234+000 27500, 0,3363=00% 150000, 0,1332002
5500, N,5971=y01 30000, 0,2740=001 175000, N,R7324001
6non, Ne820u=(01 40000, 0,1385001 200600, 0,6037001
angn, 0,7769=001 U000, 0,8313=002 300000, 0,1943¢001
10no0n, 0,5159=001 60000, 0,5891%002 400000, 0,R6N54000
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TABLE IX h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I0 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) 10, ENTHALPY 0,20504006 (BTU/LR) 0,1139003 (KCAL/G)
TEMP (R) 20000, FREE ENG «0,06001+006 (BTU/LR) «0,3334¢003 (KCAL/G)
TEMP (K) . 11111, ENTROPY  0,4026+00% (u5Tu/LAB=R) 0,4026002 (CAL/GeK)
DEN(G/CM3) 0,1082-004
ONN PPHN (ATH) TERM. (1/CM) PPHT (ATM) 0,9565¢004 PFE (ATM) 1,21814000
4 0,9%5634001 0, PPH2 (ATM) 0,4776¢002 PFHe (ATM) n,26282003
2 0,90890003 82261,
3 0,20208#003 97515, IONIZATION POTENTIAL €1/Cr) 1057672,
4 0,2487003 102954, PARTITION FUNCTION 0.2000+003
S 0,1323-003 105786, ROSSELAND MEAN OPACITY (1/CM) D0,6620-002
WAVE NUMBER ABS CC wAVE NUMBER AHS CO WAVE NUMBER Ads CO
(1/7¢M) (1/CM) (1/CM) , (1/Cm) (1/CM) (1/0M)
100n, 0,8721+000 11000, 0,1549001 76000, (465122002
1%00, 0,36444+000 12000, 0,1409=001 75600, U,17%40001
2n00, 0,1966+000 13500, 0,1236%001 80600, 0,49424000
2500, 0,1215+000 15000, 0,1097001 90000, 01,2113-001
3o00n, 0,9771=003 20000, 0,76840002 100000, (148537%«0n2
4100, 0,5291°00% 25000, 0,1569001 125600, D,27934002
5000, 0,3272-001 27%00, 0.1277+001 150000, 0,16580002
5500, 0,2660-001% 30000, 0,1059=001 175000, 0,1107+002
6000, 0,2201-00% 40000, 0.5744°002 200600, 0,70500001
8000, 0,1471-001 50000, 0,3804e002 300000, 1,24414001
10000, 0,1724-001 60000, 0,3372%002 400000, 01,1049¢001
PRESS(ATH) 10, ENTHALPY 0,1719¢006 (BTU/LB) 0,9548+002 (XCAL/G)
TEMP (R) 16000, FREE ENG #0,4430¢006 (8TU/LA) e, 2481003 (KCAL/G)
TEMP (K) 8889, ENTROPY  0,3643¢005 (6TU/LReR) 0,38430G02 (CAL/GeK)
DEN(G/CM3)Y 0,1381-004
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,9931+004 PFE (ATM) 0,25%57«001
1 0,9930e00% 0, PPH2 (ATM) 0,1810200% PFH= (ATM) N,6603-004
2 0,68440004 82261,
I 0,1281»004 97515, IONIZATION POTENTIAL (1/CF) 107712,
4 0,9223=00% 102954, PARTITION FUNCTION 0.2000+001
5 0,9141»005 105786, ROSSELAND MEAN OPACITY (1/CM) 0,1826=002
WAVE NUMREW ARS (0 WAVE NUMBER A4S CO WAVE NUMBER A<S§ CN
(1/CM) (4/Cm) (1/CM) (1/Cm) ti/cM) (17rm)
1nun, N,ti88e001 11000, 0,3014%002 20000, H,8%%0e0n2
1800, 0,3573«001 12000, 0.,29679002 75000, 0142751001
2non, 0,20%6-001 13500, 0.28389002 #0UO0, 0432%9¢000
a%0n, 0,4305°001 19000, 0.2667°002 90000, N,347%0001
3nun, 0,8997-002 20000, 0.20762002 100000, Us79n1mQn2
4non, 0,5001-002 25000, 0.16440002 125000, e 35954002
sno0n, 0,3461°002 27500, 0,2193%002 180000, (42200002
$500, N,28442002 30000, 0,1907=002 175000, N,14434002
6nGN, 0.2377002 40000, 0.1285%002 200000, 1e9Y54e00]
8non, 0,2429=002 50000, 0.1270°002 300000, 01,31v3e0NY
10000, 0427222002 60000, 0.225%2002 400000, 1414134001
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TABLE IXi

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
|0 ATMOSPHERES FOR  13,000°R AND I0,000°R

PRESS(ATM) 19, ENTHALPY 0,1543+4006 (BTU/LR) 0.,8570+002 (KCAL/G)
TEMP (R) 1300v, FREE ENG »0,32964006 (BTU/LR) «0,1831¢n03 (xCAL/Q)
TEMP () 7222, LNTROPY  0,3722+¢005 (BTU/LReR) 037224002 (CAL/GeK)
DEN(G/CHMI) 0,1744004
QHN PPHN (ATM) TEKM (1/C*) PPHT (ATM) 0,9918001 PFE (ATM) 0,5371002
1 0,9918¢001 0, PPH2 (ATM) 0477072003 PkHe (ATM) 0,1345~004
2 0,30342005 82261,
3 Nn,3271.006 97515, IONIZATION POTENTIAL (1/CF) 108777,
4 N,1968m006 102954, PARTITION FUNCTION 0.200040NY
5 0,17499006 105786, ROSSELAND MEAN OPACITY (1/CM) 0,4916=003
WAVE NUMPEFR ABS €O WAVE NUMBER A8S CO WAVE NUMBER AAS CO
(1/¢M) t1/Cm) (1/CMm) (1/CM) (1/¢M) (1/70M)
1000, 0,9774%002 11000, 0,6227003 70000, 1,1243001
1500, 0,4335-002 12000, 0,64100003 75000, 0,4118.001
2000, 0,2436-002 13500, 0,6814003 80000, 0,49214000
2500, 0,15%8=002 15000, 0,6043=003 90000, 1,51%92001
3000, 0,1090=002 20000, 0,48962003 100000, 0,1171001
4npn, 0,6125-003 25000, 0,4112003 125000, 0,40666002
5000, 0,3919y03 27500, 0.42942003 180600, 0,27%24002
s590, 0,3239=003 30000, 0,408%5003 175000, 0,18086002
6nuo, Ne277%=003 40000, 0,47092003 200000, 0,1237e002
8000, 0,4511003 53000, 0,9379=003 300000, 1439244001
10000, 0,5914003 60000, 027152002 400000, 0,17354001
PRESS(ATM) 10, LMNTHALPY 0.1278+006 (BTU/LB) 0,7098+002 (XKCAL/G)
TEMP (R) 10001, FREE ENG »0,2223¢006 (BTU/LBR) «0,3235+003 (KCAL/G)
TEMP (X) 5556, ENTROPY  0,3%01+005 (BTu/LBeR) 0,3501+002 (CAL/GeK)
DENCG/CM3) 0,2364=y04
OHN PPHN (ATM) TERM (1/70(M) PPHT (ATM) 0,9309¢001% PPE (ATM) 0,3920e004
1 0,9309+001 0. PPH2 (ATM) 0,6911+000 PFHe (ATM) 0,8711-006
2 0,2092«007 82261,
3 n,9068e00% 97518, IONIZATION POTENTIAL (1/CVM) 109411,
4 0,39432009 1029%4, PARTIYION FUNCTION 0.2000+001
5 0,29%59+009 105786, ROSSELAND MEAN OPACITY (1/CM) 0.5536e004
WAVE NUMREK ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/cm) (1/CM) (1/CM) (1/6M)
1000, 0,3763°003 11000, 0.,54472004 70600, 0,1842001
1500, 0,1672=003 12000, 0,5686=004 75000, 0,8196=00%
2000, 0,94008=y04 13500, 0,58400004 80000, 0,7416000
2%00, 0,6022004 15000, 0.5690004 90000, 01,7757«001
3non, N,4184=004 20000, 0.64569004 100000, 0,1759=001
4angn, 0,2362+004 25000, 0,8794%004 125000, N,00860002
5000, 0,1526=004 27500, 0,1097=003 150600, 0,4003¢002
5500, 0,1273-004 30000, 0,139%2003 175000, (1,26764002
enpon, 0,1085=004 40000, 0.4009e002 200000, N,16RB4002
8000, 03419004 %0000, 0.1196=002 300000, 6,4747+001
10000, 0,5036=004 60000, 0.3934»092 400000, 0,P7114¢001
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TABLE IX j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) "L, ENTHALPY 04630005 (BTU/LB) 0,2%72¢002 (KCAL/G)
TEMP (W) 7000, PREE ENG #0,1365+006. (BTU/LR) *0¢7582+002 (KCAL/G)
TEMP (K) 388v. EATROPY 0026119005 (bTU/LBeR) 026110002 (rAL/GeK)
DEN(G/CM3I)  0,525R=u04
Q4N PPHN (ATM) TERM (1/C™) PPHT (ATH) 0,3354¢002 PFE (ATM) 0,4902«007
1 0N,33544001 G PPH2 (ATM) 0,064086004 PFue (ATM) N,12440008
2 N,R171+012 82261,
3 0,6594e014 97515, IONIZATION POTENTIAL (1/CM) 1098548,
4 0,15490014 102954, PARTITION FUNCTION 0.2000400%
9 NyB488e015 105786, ROSSELAND MEAN OPACITY (1/CM) 10,118%«006
WAVE NUMBER ABS CO WAVE NUMBER A8S CO WAVE NUMBER ARS CO
(1/CM) (L/Cm) (1/Ccm) (1/C¥) ta/¢cM) €1/CM)
1000, 0,2318°009 11000, 0,12982005 70000, 1,6527e002
1%00, 0,108>=y08 12000, 0.10990005 75600, Ne2173001
2nr00, 0,3185=008 15500, 0,2462=005% #0000, 042601000
2%00, 0,7287-008 15000, 034552005 90000, U,27210001
3000, 0,1405007 20000, 0,90772005% 1060000, 1461080002
4000, 0,3940-007 25000, 020132004 125000, 0,12554003
5000, 0.,8496°007 27500, 0.28740004 150000. 1411604003
5560, 0,1176-006 30000, 0.4020=004 17%600. 0,R3144002
6000, 0:1984=006 40000, 0.1348%003 200000, 1,3511002
8n00, 0,4771=006 50000, 041542003 300000, 0,24654001
10000, 0,9677-006 60000, 0,1377«002 400000, 0,10900008
PRESS(ATM) 10, LANTHALPY 0,1848+00% (BTU/LR) 01026002 (KCAL/G)
TEMP (R) 500U, FREE ENG w0,9081+005 (8TU/LB) «0,5045¢002 (XCAL/G)
TEMP (K) 277y, tANTROPY 0,2186¢00% (BTU/LBWR) D,21864002 (rAL/GeK)
DEN(GR/CM3) 0,8739004
OWN PPHN (ATM) TERM (1/C¥) PPHT (ATM) 0,2357¢000 PFE (ATM) 0,2603004%
41 0,2357¢000 0o PPH2 (ATM) 0,9764¢00% PPHe (ATM) 0,2627013
2 1,2978.018 82261,
3 n,2486e02% 97818, IONIZATION POTENTIAL (1/CM) 119674,
4 0,20432022 102954, PARTITION FUNCTION ) 0e2000400%
S N,9526023 105786, ROSSELAND MEAN OPACITY (1/CM) 0,3073=008
NAVE NUMREK ABS CO WAVE NUMBER ABS. CO WAVE NUMBER ARS CO
(1/Cr) (4/7Cm) (1/Cm) (1/CM) t1/cm) (1/76m)
1000, 0,10687°010 11000, 0.0521007 70000, 0,3%16«003
1%00, Ny7408=019 12000, 0,806632007 75000, 0,1171=002
2non, Ne2147009 135800, 0,1277=006 20000, 0,1401200%
28300, 0.40697009 15000, 0,1813%006 90000, Nel486=002
3nQn, 0,5899°009 20000, 0,4850°006 100000, 0,3823.003
4npn, 0,2383-008 25000, 0,1081005% 125000, 0,26390003
5non, 0.5023-008 27500, 0154520058 1%0000. N,2055003
5500, 0,6877=008 30000, 0+2163=005 175000, 1,1493¢003
6non, 0,9444-008 40000, 0.725R«00% 200000, 0,5722002
8oon, 0,2325=u07 Sup00, 0.22382G04 300600, 1,2420¢000
10000, Nea4785=y07 60000, 0074162004 400000, G,1075¢000
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TABLE IX k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
IO ATMOSPHERES FOR 3000 °R

PRESS(ATHM) 1u, EATHALPY 0,8969+004 (BTU/LB) 0,4983+001 (KCAL/G)
TEMP (F) 3001, FREE ENG «0.,4958+00% (BTU/LR) «N 27554002 (KCAL/G)
TEMP (k) 1667, ENTRUPY  0.31951¢005 (BTU/LBeR) 0,4981+002 (CAL/GeK)
DEN(G/CM3) 0,1474=(03
GHN PPHN (ATM)  TEKM (1/CM) PPHT (ATM) 0,3392%003 PFE (ATM) 0,0000000
1 0.3392-003 0o PPH2 (ATM) 0,10004002 PFMe (ATM) 0,0000000
2 0.00004000 82261,
3 0,n0000000 97515, INNIZATION POTENTIAL (1/CM) 109679,
4 0,nG0000U 102954, PARTITION FUNCTION 0,1000000
5 0,0000e000 105786, ROSSELAND MEAN OPACITY (1/CM) 0,9333e011
WAVE NIIMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS .CO
(1/Cm) (1/CM) (1/cM) (1/CM) (1/CM) (1/¢M)
1000, 0,7076=013 11000, 0,1990%009 70000, 0,10592005
1500, 0,3028=012 12000, 0,2040%009 75000, 0,3560=005
2000, 0,8203-012 13500, 0,3886°009 ROGOO, N,4201004
2%00, N,174y=011 15000, 0,5%162009 90000, 0,44%7e00%
3nun, 0,3175=u11 20000, 0,1475%«008 100000, 0,1011=00%
anyn, 0.8031=011 2%000, 0.3288-008 125000, 0,36334003
5060, 0.1630=u10 27500, 0.4700%008 150000, 0,34794003
s5%n, 0,2201=010 30000, 0.65772008 19%600, Ne?5306003
6000, 0,2895=010 40000, 0.2207°007 200000, 0,96374002
8non, 0,7176=y10 50000, 0,6806e007 300000, 0,5617003
10000, 0,1463009 60000, 0,225%=006 400600, 0,2575-003
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TABLE X a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
20 ATMOSPHERES FOR 200,000°R AND 175,000°R

PRESS(ATM) 20, ENTHALPY 0,2642¢007 (BTU/LR) 0,1468+004 (KCAL/G)
TEMP (P) 200000, FREE ENG «0,1350+008 (BTU/LB) ©0,7499+004 (KCAL/G)
TEMP (K) 111111, ENTROPY 0.8070+00%5 (BTU/LBeR) 0,8070«002 (CAL/GeK)
DEN(G/CM3I) 0,1106-005
QHN PPHN (ATM) TERM (1/C¥) PPHT (ATM) 0,2427¢002 PFE (ATM) 0.9999¢00%
1 0,2844#003 0, PPH2 (ATM) 0,3319=011% PFHe (ATM) 0.5679e009
2 0,39220003 82263,
3 0,7241°003 97538, IONIZATION POTENTIAL (1/CF) 104224,
4 0,1026-002 103083, PARTITION FUNCTION 0.,1707+0D2
5 0,n000+000 106280, ROSSELAND MEAN OPACITY (1/CM) 0,9951.00%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cm) (1/CM) (1/CM) (1/CM) (1/¢cM)
in0o0, 0,1540+001 11000, 0,4148002 70000, 0,6491006¢
1%00, 0,5383+000 12000, 0,3376+002 75000, 0,548%«004
anon, 0,2601+000 13500, 0.2556+002 #0000, 0,4680+004
2500, 0,1485+000 15000, 0,1993+002 90000, 0,3492«004
3ngo, 0,9425-001 20000, 0,1013=002 100000, 0,2678-004
4000, 0,4623+-901 25000, 0,7228+003 125000, 0,8092«004
so000, n,2672-001 27500, 0,5813-003 1%0000, 0,5226-004
5500, 0.,2117=001 30000, 0.4762°003 175000, 0,3560004¢
6o0n, 0,1743-001 40000, 0.2451=003 200000, 0,2578=004
angn, 0,08853+002 50000, 0,1453°003 300000, 0,8517=005
10000, n,5201~-002 60000, 0,9419-004 400000, 0,3813«005
PRESS(ATM) 20, ENTHALPY 0,2394¢007 (BTU/LB) 0.33304004 (KCAL/G)
TEMP (R) 175000, FREE ENG ©0,1150+008 (BTu/LB) *0.6387+004 (KCAL/G)
TEMP (X)) 97202, ENTROPY 0,7938+00%5 (BTU/LBeR) 0,79384002 (CAL/GeK)
DEN(G/CM3) 0,1264-005
QKN PPHN (ATM) TERM (31/CVF) PPHT (ATM) 0,3329-002 PPE (ATM) 0.99908¢001%
1 0,4795-003 0. PPH2 (ATM) 0,6723-011 PPH= (ATM) N,13%52008
2 0,5678+003 82263,
3 0,1019-002 97538, IONIZATION POTENTIAL (1/CM) 103903,
4 0,1262»002 103083, PARTITION FUNCTION 0.1388+002
5 0.0000+000 106280, ROSSELANU MEAN OPACITY (1/CM) 0,2024<004
WAVE NUMBER ABS CO WAVE NUMBER A8S CO WAVE NUMBER ARS CO
(1/CM) (1/Cn) (1/CM) (1/CM) (1/Cm) (1/CHM)
100n, 0,2161+001 11000. 0,6203=002 70000, 0,1011-003
1500, Ne7720+000 129000, 0,5055002 75000, 0,8524-004
2000, 0,3746+000 135900, 0.,3834+002 RO000, 0,7259=004
2%00, 0,2147+000 15000. 0,2994002 90000, 0,5397=004
3non, 0,1366+,00 20000, 0,1526002 100000, 0,4123=004
4000, N,6734-g01 25000, 0,1133#002 125000, 0,1563=003
sngn, 0,3908=001 27500, 0.9117-003 150000, 0,1002-003
5500, 0,3101-001 30000, 0,7473+003 175000, 0,6751=004
6ngo, 0,2513-001 40000, 0,3846°003 200000, 0,4759=004
angn, 0,1346-001 50000, 0,2276°003 300000, 0,1593=004
10000, 0,7764=002 60000, 0,1471=003 400000, 0,7100«005%
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TABLE X b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 150,000°R AND  |25,000°R

PRESS(ATM) 2v, LATHALPY 0,2145+007 (BTU/LR) $.1192+004 (KCAL/G)
TEMP (R) 14999y, PREE ENG «0.9531+007 (BTU/LR) «Ne5295+0n4 (KCAL/G)
TEMP (K) 83335, &NTROPY 0.7784+005 (BTU/LReR) 0,7784+002 (CAL/GeX)
DEN(G/CH3I) 0,1474-005
QWHN PPHEN (ATM) TExM (1/CV) PPHT (ATM) 0,4830-002 PFE (ATM) 0,9908e0N%
1 0,9045<003 0. PPH2 (ATM) 0,15568=010 PFHe (ATM) 0,3805«008
2 Nyk7440003 82263,
§ 0,1541~002 97538, IONIZATION POTENTIAL (1/CVM) 103501,
4 0,1540«002 103083, PARTITION FUNCTION 0,1060¢002
S 0,00004000 106280, ROSSELAND MEAN OPACTITY (1/CM) 0,4883=0n4
WAVE NUMRER ABS CO WAVE NUMBER ABS Co WAVE NUMBER AHS CO
(1/CM) (1/Cn) (1/CM) (1/CM) t1/CM) (1/¢cm)
ingo0, N,3266+001 11000, 0,9922=002 70600, 0,1693=003
1500, 0,3117%¢y01 12000, 0,bU97=002 75v00., (14,5003
2n00, 0.5729«000 15500, 0.,6152%002 #0000, 0,1¢10+003
2500, N,329/4000 15000, 0.4612-002 90000, 0,89%4-004
3nan, 0,c1064y00 20000, 0,2458=002 100600, 0,66809-004
4anpn, N,1044ey00 25000, 0,1923002 125000, H,345%5003
5060, nN,6085=001 27500, 0,1549=002 150600, 1,2195003
5500, N, 483b-y01 30000, 0,1270=002 175000, 0,1474=003
6nun, N,4125-y01 40000, 0,6928+003 200000, 0,1035=003
anoun, 0,2092+001 50000, 0,3850-003 300000, 0,3402004
tonon, 0,12410°001 60000, 0.24772003 400000, 0,19122004
PRESS(ATH) 2u. EMNTHALPY 0.,1897+007 (bTU/LR) 0,10540004 (KCAL/G)
TEMP (R) 12499y, FREE ENG «0.76074007 (BTU/LR) e0,4226+006 (KCAL/G)
TEMP (k) 69444, ENTROPY 0,7603+005 (BTU/LReR) 0,7603+002 (CAL/GeK)
DEN(R/CM3) 0,1770-u05
QHN PPHN (ATM) TENM (1/CV) PPHT (ATM) 0,7608=002 PPE (ATM) n,9996+0N8
1 N,1986#002 04 PPH2 (ATM) 0,4420=010 PFHe (ATM) 01.1345e007
‘2 Ny1445e(02 82263,
J N2370=0n2 97538, IONIZATION POTENTIAL (1/CM) 102977,
4 0,18060002 403083, PARTITION FUNCTION Ne76614001
5 0,0000000 106280, ROSSELANU MEAN OPACTTY (1/CM) 0.,1486=003
WAVE NUMRES ABS CO WAVE NUMBER ABS Cy WAVE NUIMBER ARS CO
(1/CM) (1/CHm) (1/CM) (1/CM) (1/CM) (1/¢cM)
innn, 0,53404001 11000, 0,1739=001 70000, 0,3120-003
1500, 0,1939+901 12000, 0,1421°001 75000, 0426162003
2000, 0¢9510+000 135%00, 0,1082=001 80000, 0,221%003
250n, 055054000 15000, 0,64692002 90000, 01,1628003
3oun, 0,3531400 20000, 0,4332=002 100000, 1,1230003
4n0n, N,1762+000 25000, 0,36312002 12500n, 0,9157«003
5non, N,1032+4000 27500, 0.2925=002 150000, 0,5755«003
5500, 0,678u=001 30000, 0,2397=002 175000, 01,3835003
é6nopn, N,7128-001 40000, 0,1227=002 2000600, 1,2677«003
angn, N, 3643-001% 50000, 0,7192=003 Jo0ooo0, 14R710=004
ignon, nN,2169-0u01 60000, 0,4996-003 400000, 0,38r4e004
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TABLE X ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR

I00,000°R AND

90,000°R

PRESS(ATV) 20. ENTHALPY 0,1648+007 (BTU/LR) 0,9155+003 (KCAL/G)
TEMP (R) i00001, FREE ENG =0,5732+007 (BTU/LR) *0.3185+004 (KCAL/G)
TEMP (K) 556556, ENTROUPY 0.73804005 (BTU/LReR) 0.,7380+002 (CAL/GeK)
DEN(G/CM3) ©0,2213-005
OHN PPHN (ATM) TERM (1/CV) PPHT (ATM) 0,1515-001 PFE (ATM) 0,9902+0nQ

1 n,5862¢002 0. PPH2 (ATM) 0,2142-009 PPHe (ATM) Nn,71%4e0n7

2 N,27R6+#002 82263,
3 0,4220-002 97538, IONIZATION POTENTIAL (1/CF) 102254,
4 Nn,2278=0N2 103083, PARTITION FUNCTION De5168+001
5 0,0000+000 106280, ROSSELAND MEAN OPACTITY (1/CM) 0,6298+003
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) (1/CM) (1/CMm) (1/CM)
1000, 0,9845+001 11000, 0,3506°001 70000, 0,67640003
15060, 0,361u¢001 12000, 0,2b69°001 75000, 0,56452003
2000, 0,1787+001 135900, 0,2186+001 80000, 0,4758+003
2500, 0,10804001 15000, 0,1713+001 00000, 0,3469003
3000, 0,6709+000 20000, 0,1352¢001 100600, 0,2603-003
4090, 0,3376+000 25000, 0,8199+002 125000, 0,3391=002
5000, 0,2157+000 27500, 0,6598%002 1%0000. 0,23G7+»002
5500, 0,1730+000 30000, 0,5400.002 175600, 0,13942002
é6ngo, 0.1485¢000 40000, 0.2742~002 200000, ),9680«003
8ngn, 0,7294-001 50000, 0.1%91°002 300600+ Ne3128«003
100400, N,43606°00% 60000, 0,10062002 400000, 0,3337+003
PRESS(ATM) 20, EMNTHALPY 0,15484007 (BTU/LB) 0,8600003 (K¥CAL/G)
TEMP (R) 9000vu, FREE ENG »0,4999¢007 (BTU/LR) =0+s2777¢004 (KCAL/G)
TEMP (K) S000v, ENTROPY 0.,7275+00%5 (BTU/LB=R) 0:7275¢002 (CAL/GeK)
DEN(G/CM3) 0,2459=005

QHN PPHN (ATM) TERM (1/C¥)
1 0,1015-001 0

PPHT (ATM) 0,2183-00%
PPH2 (ATM) 0,4978-009

PFE

(ATM) 0,9989+0N%
PFH= (ATM) 0,1640%006

e 0,3806+002 82263,
3 0,%5518+002 97538, IONIZATION PUTENTIAL (1/CV) 104877,
4 0,2363#002 103083, PARTITION FUNCTION De43044001
5 0,00004000 106280, ROSSELANU MEAN OPACTITY (1/CM) 0,1173-002
WAVE NUMREFK ABS CO WAVE NUMBER ABS CO WAVE NUMBER AES CO
(1/Cm) (1/CM) (1/CM) (1/CM) (1/cm) (1/CM)
1000, 0,1317«002 11000, 0.,48960001 70000, 0,97862003
1500, 0,4854+001% 12000, 0,4008-001 75000, (,8148-003
2000, 0,2412+00% 13500, 0,3055=001 80000, 0,6853=803
2%00, 0,1409+00% 15000, 0.,2394°001 Q000N 0,4976-003
3nge, 0,9108¢000 20000, 0,2005=001 100000, N,3722=003
4000, 0,4599+000 25000, 0,1214°001 125600, (6,6530=002
5000, 0,2986+000 27500, 0.9765°002 150000, 0,4039¢002
5500, 0,2399+000 30000, 0,79684»002 175000, 0,2664=002
6000, 0+1964+000 40000, 0.,4032-002 200000, N,1848«002
8noo, 0,1016+000 50000, 0.,2327-002 300000, 15961003
10000, 0,6093=-001 60000, 014632002 400600, (142043003



TABLE X d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATM) 2u. ENTHALPY 0,1448+007 (BTU/LR) N.8B043+0nS (KCAL/G)
TEMP (R) 799949, PREE cNG «0,4277+007 (bTU/LR) «0, 23764004 (KCAL/G)
TEMP (K) 44444, LA TRUFY 06715640605 (BYTU/LRek) Ne7156+40Ng (CAL/GeK)
DEN(GR/CMI) 0 ,276y«005
OXN PPREN (ATM™) TERM (1/CV) PPHT (ATM) 0,35441.0n% PFE (ATM) N,99&3«0N%
1 n,19x7«001 0 PPHZ2 (ATM) 0,1422-008 PFHe (ATM) N,4291e0N6
2 0,%405+002 B2263,
3 n,7418s002 97538, IONIZATIGN POTENTIAL (1/CM) 10142+,
4 0,2216+002 103083, PARTITION FUNCTIUMN N,3553+001
S N,n000+000 106280, ROSSELANU MEAN OPACITY (1/CM) N c0%6e002
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMEER ARS CO
(1/Cw) (1/Cm) (1/7Cm) (1/70¥) ti/CM) (1/cM)
1000, N,1826+y02 11000, 0,7121001 700600, he14n3=0y02
1500, N,6772+001 12000, 0.5630=001 750600, N,1231=002
2nran, 0,3377+001 15%n0, 0.,4443=001 gocon, 6,1033.002
2500, Ne1981+y01 12000, 0,3460°001 90U00, (1,7472+003
3ngo, Nf,12645¢001 20000, 0,3135=001 100090, 0,5569¢003
4nyn, N,7176+u00 25000, 0.1895=001 125000, V,14n3=001
san0n, n,43074000 275n0¢, 0,1%22=001 150000, H,R6456002
5840, 0,3465+900 310600, 0,1242-001 175600, 1,56¢9+002
6000, 0,2841+400 40000, 0,631=002 200000, n,3944+002
Bogn, Hela475¢000 Su000. 0,3%69=002 300C00, 0,9270-002
1on0n, n,68%59=0u01 ougono, 0,£230=002 4000600, 0,56324003
PRFSS(ATM) 2, EANTHALPY (,1346+007 (bTU/LR) 0.7479+00r3 (KCAL/G)
TEMP (R) 70000, PREE eNG «0,3%68+007 (BTU/LR) e0,19R82«004 (KCAL/G)
TEMP (k) 3688y, tATROPY 07020005 (BTU/LReR) Ne7020+002 (CAL/GeK)
DEN(R/CMI)  0,3168=-u05
QHN PPEN (£TM) TExM (1/C~) PPRY (ATM) 0,6215=001 PFE (ATM) n,0949¢00%
1 n,4227-0n1 0. PPHZ2 (ATM) 0,5551«008 PhkHe (ATM) 0,13432005
2 0,P06&2°9N2 R2263.
S r,1031-001 97538, JONIZATIUN POTENTIAL (1/CM) 100R7Z,
4 Nn,1514+002 103083, PARTITION FUNCTION Dec941+001
S 0,0000+000 106280, ROSSELANU MEAN OPACITY (1/CM) 0.35467=0n2
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AsS CO
t1/C™) (1/CM) (1/CM) (1/Cm) t1/CM) (1/CM)
1npn, Ne?64rey02 11000, 0.1089«000 70000, ULe,?23:k3002
1500, 0,988nrey01 1000, 0.,8915=001 75600, 1,19742002
2000, 0,4950¢u01 13500, 0,6791=001 80Con, 0,1652+002
2%uh, he2ylo+y01 15000, 0.5815=001 90G00., 0,1149-002
3ngn, N,1895+y01 2000, 0.5243~001 100000, (1,8834003
4ngn, 0,108>+901 2”000, 0.3160=001 125000, H,3499.001
500n, n,0531+400 27500, 0.,2532=001 180000, 1e2148e001
5500, 0 .526¥+)00 30000, 0.2062=001 175000, 141411001
enun, Ne832¢4u00 40000, 0.1025=001 2000060, Ue9765e002
sonn, 0,225%34000 50000, 0.5620=002 300600, 1,31c6=002
10000, 0,135%+000 60000, 0,3608=002 400000, n,13¢5+002
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TABLE X e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
20 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATM) 20, ENTHALPY 0,4241007 (BTU/LB) 0,6895+003 (KCAL/G)
TEMP (R) 59999, FREE ENG #0,2873+007 (BTU/LB) *0,15906+004 (KCAL/GQ)
TEMP (X) 33333, ENTROPY 0,6856+005 (BTU/LR=R) 0,6886+002 (CAL/GQeK)
DEN(G/CM3) 0,3710-00%

QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,13754000 PPE (ATM) 0,9931¢00%
1 0,1104¢000 0 PPH2 (ATM) 0,3450%007 PPHe (ATHM) 0,5330+005
2 0,1268200% 82263,

3 0,1440.004 97538, IONIZATION POTENTIAL (1/CM) 100179,
4 0,00004000 103083, PARTITION FUNCTION 0.2491¢001%
5 0,0000¢000 106280, ROSSELAND MEAN OPACITY (1/CM) 0,54683=002

WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO

(1/CM) (1/CHM) (1/CM) (1/Cm) t1/CM) (1/Cm)
1000, 0,40668¢002 11000, 0,1764%000 70000, 0,4101-002
1500, 0,1531+002 12000, 0.1443¢000 75000, 0,3386-002
2000, 0,77L6+001 13500, 0,1098¢000 80000, 0,2829=002
2%00, 0,45%6+001 15000, 0,8578+001 90000, 0,20270002
3000, 0,3384+001 20000, 0,9491=001 100000, 0,1501.002
4000, 0,1743¢001 25000, 0,5689001 125000, 0,106%¢000
5000, 0,1055¢001 27500, D.4544001 150000, 0,6521=001
5500, n,8581+4000 30000, 0.3690=001 175000, 0.,4279e001
6000, 0,6996+000 40000, 0,1811=001% 200000, 0,2960-00%
8ooo, 0,36514000 50000, 0.,10182001 300000, 0,95340002
10000, 0,23954000 60000, 0,62532002 400000, 0,4230.002

PRESS(ATM) 20, ENTHALPY 0.3120+007 (BTU/LB) 0.6223¢003 (XCAL/Q)

TEMP (R) 50000, FREE ENG =0,2196+007 (BTU/LB) =0,1220+004 (KCAL/Q)

TEMP (K) 27778, ENTROPY 0,6632+005 (BTU/LBeR) 0,6632+002 (CAL/GK)

DEN(G/CM3) 0,4516=005

QHN PPHN (ATM) TERM (1/CMm) PPHT (ATM) 0,42684000 PPE (ATM) 0.9787¢00%
1 0,3867¢000 0 PPH2 (ATM) 0,4650=006 PPH= (ATM) 0,30%8+004
2 0,2184900) 82263,

3 0,1822-001 97538, IONIZATION POTENTIAL (1/CM) 99301,
4 0,0000+000 103083, PARTITION FUNCTION 02207004
5 0,0000¢000 106280, ROSSELAND MEAN OPAGCITY (1/CM) 0s1364=00%
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (L/Cm) (1/CM) (1/Cm) (1/C™) (1/cM)
1000, 0,66854002 11000, 03006000 70000, 0,7799=002
1500, 0,2542+002 12000, 02455000 75000, 0,6426-002
2000, 0,1408+002 13500, 0.1862¢000 80000, 0,5400=002
2%00, 0,8524¢003 15000, 041451000 90000, 0,38300002
3000, 0,5663+00% 20000, 0,1915¢000 100000, 0,8060¢000
4000, 0,2974000% 25000, 01139000 125000, 0,4473¢000
5n00, 0,1804¢001 27500, 0.9061=001 150000, 0,2734¢000
5500, 0,1457¢00% 30000, 0,7328=001 17%000, 0,1793«000
6000, 0,11984001 40000, 0,3543=001% 200000, 0,1240¢000
8000, 0,6285+000 50000, 0,1966%001 300000, 0,39942001
10000, 0,3747+000 60000, 0,1197=001 400000, 0,1772«001
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TABLE X f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR  40,000°R AND 30,000°R

PRESS(ATM) 20, ENTHALPY 0491614006 (BTU/LR) 0.5090+003 (KCAL/G)
TEMP (R) 4000y, FREE ENG =041%50+007 (BTU/LR) wD 86124003 (KCAL/G)
TEMP (K) 222272, eNTROPY 0661662005 (BTU/LReR) N.6166¢002 (CAL/GeK)
DEN(R/CHI) 0,608c=005
OHN PPHN (ATM) TERM (1/0F) PPHT (ATM) 0,2006¢00% FFE (ATM) 0,8997+00%
1 N,1947¢001 (11 PPH2 (ATM) 0,1699=004 PFHe (ATM) 0,72675=003
2 N,3790-001 B2263.
3 N,20%7-001 97538, IONIZATION PUTENTIAL (1/CV) 083672,
4 0,0000+000 103083, PARTITION FUNCTIOM De2060+001
5 0400004000 106280 ROSSELANL MEAN OPACITY (1/CM) 0.2621001
WAVE NUMBEF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CV) (1/CM) (1/CM) (1/Cm) (1/CM) (1/CM)
inuc, Ne111c+y03 11000, 0,2048¢000 70000, 1,1591«001
1500, 0,448n4y02 14000, 0,4115+000 75600, 6,1322«001
20ul, (42350302 135500, 0.8112+000 goooen, 0,1287«001
25un, N,1435+0u02 15000 0,2418¢000 90000, 0,8001-002
3aon, N,9557¢y01 ¢N000, 0.,4106¢000 100600, N,5062¢001
4non, 0,5037+u01% 25000, 0,24169000 125000, 0,2613«001
5000, 0,30%55+001 27500, 0,1913000 150000, N,1738+001
5840, Decd69ey0l $0000, 0,19539¢000 175000, 0,1126+001
enyn, Ne2029%u01 40000, 0.7330=001 200000, N,7790«000
gnrgn, N,105%+6G01 50000, 0,4029«G01 J00600, 0,2509¢000
100006, N, 6305+000 60000, VDec¢441=001 4060600, 0,1113«000
PRESS(ATH) 2u, tNTHALPY 0,4680¢006 (BTU/LR) 0,26004003 (KCAL/G)
TEMP (K) 3001, FREE ENG ®0,9960+006 (BTU/LR) e 5533+003 (¥CAL/G)
TEMP (k) 16667, et NTROPY 0.,4tB0U+005 (BTU/LReR) 0.,48R0*002 (CAL/GeK)
DEN(G/CHMI) 0,1119~004
OHN PPN (ATM) TERM (1/70V) PPHT (ATM) 0,1036¢002 PFE (ATM) 0,4818+001%
1 0,1031+002 Ne PPH2 (ATM) 0,1048-00n2 PFHe (ATM) N 17742002
2 0,3401-0013 82263,
$ N,1664-001 9753R, IONIZATIUN POTENTIAL (1/CHF) 99271,
4 0,0000e000 103083, PARTITION FUNCTIOM 0.7010«001
S 0,0000e000 106280, ROSSELANL MEAN OPACTITY €1/CM) 0,942b6=0G01
WAVE NUMPEK ABS CO WAVE NUMBER AgS Co RAVE NUMEER AsS CO
(1/70) (1/Cr) (1/CM) t1/CM) (1/Ccv) (t/cH)
1000, He70670+002 1100y, 0,4473«000 70000, 1,2423=001
1800, 0s3010aey02 12000, 0.,3692+000 750600, 1,2662001
2noon, 1,1853+v02 13%00, Vecbdabe000 000N, 0,11484000
2%yn, Ne1151+002 15000, 0,2257¢000 00000, (0,71662001
Jnon, Ne779¢y01 21000, 0,>137¢G00 100000, Ue395494002
anghn, ,64183+001 25000, 0.,3021«000 125600, (1,1985002
5600, Ne25606+001 27500, 0.¢395+000 150000, Ve12124002
55yn, Cev075¢001 34000, 0.1933000 17%000, 0,79464001
engn, N,1712+0u01 46000, 0.9334=001 200000, 1,5495¢001
anon, GeY0UMa*000 50000, 0eDc66°001 300000, v,1769¢001
10000, Ne>5%20«000 6u000, 0,3317=001 400000, 1,7836+000

84




TABLE X g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATM) 20, ENTHALPY 0,3112¢006 (BTU/LB) 06.1729+003 (KCAL/G)
TEMP (R) 25999, FREE ENG «0,8150+006 (BTU/LR) «0,4528+003 (KCAL/G)
TEMP (K) 144n4, ENTROPY 0,4332+005 (BTU/LBeR) 0.4332+002 (CAL/GeK)
DEN(G/CM3) 0,1505-004
QMN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,15384002 PPE (ATM) N,2304¢001
1 0,1536+002 0 PPH2 (ATM) 0,38720002 PFHe (ATM) 0,19%92002
2 0,1699¢001 82263,
3 0,8348#002 97538, IONIZATION POTENTIAL (1/CM) 101221,
4 0,1402+002 103083, PARTITION FUNCTION 0,2003+001
5 0,00004000 106280, ROSSELAND MEAN OPACITY (1/CM) 0,4690e0n01
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) {1/CM) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,2960+002 11000, 0,2345¢000 70000, 0,2295.001
1500, 0,1185+002 12000, 0,1985¢000 75000, 0,3770-001
2000, 0,62164001 13500, 0.1989+000 80000, 0,30564000
2500, 0,3772+00% 15000, 0,1305000 90000, 0,3921001
3000, 0,2507+001 20000, 0.31524000 100000, 0,1350+001
4000, 0,19414001 25000, 0,1679¢000 125000, 0,34124002
5000, 0012054001 27500, 0.1502+000 1500600, 0,20H44e002
5500, 0,9799+000 30000, 0,1221+000 175000, 0,1357002
6000, 0,8402+000 40000, 0.6115¢001 2000600, 0,9447+001
so0on, 0,44164000 50000, 0,36032001 300000, 0,30394001
10000, 0,28224000 60000, 0,2436°001 400000, 0,13454001
PRESS(ATM) 20, ENTHALPY 0,2410+006 (BTU/LB) 0,133940n3 (KCAL/G)
TEMP (R) 23000, FREE ENG «0,6905+006 (BTU/LR) «0,38364003 (KCAL/G)
TEMP (K) 12778, ENTROPY 0,40504005 (BTU/LRsR) 0.4050¢002 (CAL/GeK)
DEN(G/CM3) 0,1828-004
QHN PPHMN (ATM) TERM (1/CM) PPHT (ATM) 0,18004002 PFE (ATM) 0,9947¢000
1 0,1799¢002 0 PPH2 (ATM) 0,87762002 PPHe (ATM) N,314852002
2 0,68372002 82263,
3 0,275%002 97538, IONIZATION POTENTIAL (1/CM) 103143,
4 0,13442002 103083, PARTITION FUNCTION 0.2001+001
S 0,00004000 106280, ROSSELAND MEAN OPACITY (1/CM) 0,3262«001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cn) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,9670+001 11000, 0010554000 70000, 0,2223»001
1%00, 0,3987¢001 12000, 0,92742001 75000, 0,5101=001
2000, 0,2131+001 13500, 0078127001 80600, 1.52304000
2%00, 0,1311+901 15000, 0.6703=001 900600, 0,5920001
3000, 0,8804+000 20000, 0,43872001 100000, 0,1633+001
4n00, 0,4686+000 25000, 0,95392001 125000, 0,45204002
5000, 0,2862+4000 27500, 0,7714#001 150000, 9,2761002
%500, 0,2306+000 30000, 0,6350°001 175000, 0,1811¢002
6000, 0,3077000 40000, 0.3337=001 200000, U,1251¢002
8000, 0,1769+000 50000, 0,2090°001% 300000, 6,40234001
10000, 0,1221+000 60000, 0,1601°001 400000, N,97784001
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TABLE X h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
20 ATMOSPHERES FOR 20,000°R AND 1€6,000°R

PRESS(ATM) 2u, ENTHALPY 0,2010+006 (BTU/LR) 041117+003 (KCAL/G)
TEMP (R) 20000, FHREE ENG #045721+006 (BTU/LR) ©0,3178+0303 (KCAL/G)
TEMP (K) 1111y, EANTROPY 0,3866+005 (sTu/sLBe=R) 0.3860¢002 (CAL/G=K)
DEN(G/CM3) 0,2178-004
QHN PPHN (A TM) TERM (1/CM) PPHT (ATM) 0,1934¢002 PFE (ATM) 0,3186¢000
1 0,1934¢002 0 PPH2 (ATM) 0,1953¢001 PFHe (ATM) 0.7872=003
2 0,1832+002 82263,
3 0,5703«003 97538, JONIZATIUN POTENTIAL (1/CM) 105129,
4 0,4945000 103083, PARTIYION FUNCTION 0.2000+001
5 0,7144e(Q0a 106280, ROSSEL AND MEAN OPACTITY (1/CM) 0,1784<001
WAVE NUMBEFR ABS CO WAVE NUMBER ABS CO WAVE MUMBER ARS CO
(1/Cm) (1/CH) (1/CM) (1/Cm) ti/Cmy (1/CM)
in00n, N,2151401 11000, 0,3988«001 70000. 1,2420=00
1540, 0,9085+000 12000, 0,30694=001 75000, 01,6970=00
2nyn, 0,4896+000 13500, 0,3816=001 aOUON, N,7925«000
25060, 0,3481+000 15000, 0.,2988+=001 eGOND, eRY11001
Jngo, 0,2372+000 20000, 0,2163=001 100000, 1,2075=001
40010, 0,129u+000 25000, 0.3658=001 125600, 1,5593¢002
5040, 0,8015-001 27500, 0,3020=001% 1%0000, We34194002
5%00, 0,6536=001 30000, 0,2536820G01 175000, U P2d2¢002
éengn, 0,5420-G01 40000, 0,1445«001 200600, 141545002
anon, NeS545v=001 56000, 0.1021=001 300000, bed¥726001
10000, 0,4382=(301 60000, 0,1031=-001 400000, 1q21V06e00)
PRESS(ATM) 2u. ENTHALPY 0,1710+¢U06 (BTU/LR) 0,95n2+002 (KCAL/G)
TEMP (R) 16000, FREE ENG »0,4210+006 (BTU/LR) «0,2339+003 (¥CAL/G)
TEMP (K) 888y, ENTRUPY 0,3700+005 (BTU/LR=R) 0.3700+002 (CAL/GeK)
DEN(G/CMI) 0,2789=y04
QWN PPKN (ATM) TERM (1/70V) PPHT (ATM) 0,1985¢00n2 PFE (ATM) n,3702~001
1t n,1985+00% 0. PPH2 (ATM) 0,7235=001 PkH= (ATM) P,1905e(N3
2 N,1312=003 82263,
3 Nn,2492«004 97538, IONIZATION POTENTIAL C1/CV) 10/74¢n,
4 0N,1806=00a 103083, PARTITION FUNCTION Ne7000+9n1
5 Ne1421«004 106280, ROSSELAND MEAN OPACITY (1/CM) 0,9233=002
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AsS CO
(1/Cw) (1/Cm) (1/Cwm) (1/70m) (1/C™) (1/CM)
inye, 0,2292¢0090 11000, 0.o0411~=0v2 70000, ",33874=001
1590, N,100m+000 12000, 0.6837=002 75000, La10v6e000
2n00, 0.5624-001 13500, 0,8031~002 ROGOD, he15M1e001
2500, 0,3577-001 15000, 0.,7584=002 90000, Ve13674000
3non, 0,2471-(01 20000, 0,5955=002 100000, 0,3136«001
4000, Ns1376=001 25000, 0.,4/52=602 1250600, Ue7211¢002
500, N,e9334=-y02 27500, 0,2/725=002 180000, hed442314002
Ssun, 0,7684=102 duoo00, 0,5055=002 175000, la29n2e¢002
ényn, N,6433-002 40000, 0,5673=002 200000, 1,1996002
anoo, N,66808=002 50000, 0.4127=002 300600, U,A376¢001
100400, 0,AJ4n8002 60000, 00353002 400000, 1428134001
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TABLE X i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
20 ATMOSPHERES FOR 13,000°R AND 10,000°R

PRESS(ATM) 20, ENTHALPY 0,1%27+006 (BTU/LB) 0,8486+002 (KCAL/G)
TEMP (R) 13000, FREE ENG #0,3122+006 (BTU/LB) «0,17342003 (KCAL/GQ)
TEMP (K) 7222, ENTROPY 0,3577+005 (BTU/LBeR) 0,3577+002 (CAL/QeK)
DEN(G/CMI) 0,3453«004
OMN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1969¢002 PPE (ATM) 0,3383e002
1 0,1969+002 0 PPHZ (ATM) 0,3037¢000 PFHe (ATM) 0,3809=00¢
2 0,6022-005 82263,
I 0,64639006 97538, IONIZATION POTENTIAL (1/CM) 108652,
4 0,3807»006 103083, PARTITION FUNCTION 0,2000+00%
5 0,31472006 106280, ROSSELAND MEAN OPACITY (1/CM) 0,1455«002
WAVE NUMBER ABS CO WAVE NUMBER AHS CO WAVE NUMBER ABS CO
(1/CMm) (1/CM) (1/CMm) (L/Cm) (1/CM) (1/CM)
1000, 0,27%0=001 11000, 0,1764=002 70000, 0,489700%
1500, 0,1220-001 12000, 0.,1811=002 75000, 0,162%+000
2000, 0,6860-002 13500, 0,17882002 80000, 0,19424001
2%00, 0,4421-002 15000, 0.,1714=002 90000, 0,2033«000
Jooo, 0,3063=002 20000, 0,1403=002 100000, 0,4617«001
4000, 0,17R2=002 25000, 0.,12062002 125000, 0,8987¢002
5000, 0,1103-002 27%00, 0,1441002 150000, 0,55844002
5500, 0,9187-003 300060, 0.,1214002 175000, 0,36784002
6000, 0:7776=003 40000, 0.16052002 200000, 0,2488¢002
8000, 0,1274-002 50000, 0,3526=002 300000, 0,7782¢00%
10000, 0,1674=002 60000, 0,1059=001 400000, 0,3427400%
PRESS(ATM) g0, ENTHALPY 0,1188+006 (BTU/LB) 0,6599+002 (XCAL/Q)
TEMP (R) 10001, FREE ENG =0,2109+006 (BTU/LR) =0.1172+003 (KCAL/@G)
TEMP (K) 5550, ENTROPY 0,3297¢005 (BTU/LBeR) 0:3297+002 (CAL/QeK)
DEN(G/CM3I) 0,4964-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1754¢002 PPE (ATM) 0.816100¢
1 0,17844002 0 PPH2 (ATM) 0,2455¢001 PPHe (ATM) 0,2263008
2 0,3942#007 82263,
3 0,1699=008 97538, JONIZATION POTENTIAL (1/CM) 109379,
4 0,7186=009 103083, PARTITION FUNCTION 0.2000400%
5 0,4907=009 106280, ROSSELAND MEAN OPACITY (1/CM) 0,1548=003
WAVE NUMBEK ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CH) (1/Cm) (1/CM) (1/CM) (1/cm) (1/CM)
1000, 0,9774=003 11000, 0,1448=003 70000, 0,669%2008
1500, 0,4344-003 12000, 0,1521=003 75000, 0,2228¢000
2noon, 0,2444-003 13500, 0.,1583=003 80000, 0,2667¢004%
2500, N,41565«003 15000, 0,1624=003 90000, 0,2790000
3ao0, 0,1087-003 20000, 0,1932«003 100000, 0,6326=001
4000, 0,6145=004 25000, 0,2855=003 125000, 0,1266¢003
5000, 0,3986=004 27500, 0,3663=003 150000, 0,8747¢002
5500, 0,3337-004 30000, 0,47652003 175000, 0,5918¢002
6000, 0,2859-004 40000, 0,1425=002 200000, 0,3514¢002
angn, 0,8993-004 50000, 0,4291=002 300000, 0,9030e001
i10n0n, 0,1332-003 60000, 0.,1414001% 400000, 0,39620001
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TABLE Xj

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 20, ENTHALPY 0.4056900% (BTU/LR) 0,2254¢002 (XCAL/G)
TEMP (F) 700u. FREE ENG 20413144006 (BTU/LR) o0, 7299002 (KCAL/G)
TEMP (K) Je8y, eNTROPY 0.2454+005 (BTU/LARwK) 02456002 (CAL/GeK)
DEN(R/IMI)Y 11,1104~y 03
OMN PHWN (ATM) TEWRM (1/0CF) PPHT (ATM) N,5034¢001 PFE C(ATM) N,A116+007
1 N,50340n) Ne PPRe (ATM) (,1497002 PFHe (ATM) (4,2323=008
2 N,1225=(011 R2263,
3 N,9693=014 97538, IONTZATIUGN POTENTIAL (1/CH) 109651,
4 n,7216-0u14 1030863, PARTITIUON FUNCIIOM Ne2000+003
% P,1061%(14 106280, ROSSEL ANU MFAN OPACITY (¢1/CM) 0.,2936=006
WAVE NIIMREh ABS (O WAVE NUMHER A8S CO WAVE NIUIMBER A4S CO
(1/CV) (1/Chm) (1/CM) t1/70v) tis/cm) (1/CHM)
1r0n, 0.%88u~009 11000, 0.,3¢23°005% 70000, 0,1656-001
1540, Nec7%4+;08 1200y, Ue4240«GG5 75600, 0,5519=001
2nun, NerBR=y08 13500. 0.6177=0605 AOGOO., G,606N0+000
259N, 0.,364,=007 19000, 0.6/03=005% 90000, 0,A909=001
3nun, 1,3%67/=y07 20000, 0.2300°004 100000, 0,1567001
4nuf, . 992ve007 25000, 0,5108=004 125600, Uo2617«003
500, N,215r=y00 27500, 0,795=004 150000, 0,24585+003
5800, N,299¢=006 3uono, 0.,1020-0603 175600, 0,17894003
6nun, N,4P24=4u06 40000, 0,3422°003 200C00, 0,7332+002
8nyn, 0,1169-005 1000, 0.,1055°002 300600, 0,3697¢001
10040, n,239u=y05 60009, 0.3496=002 400000, 0,1632¢001
PRESS(ATM) 20. ENTHALPY 0,1#13+005 (BTU/LR) 0,1007+002 (KCAL/G)
TEMP (F) 500u. FREE eNG »0,8736+005 (BTU/LR) «0,4853+302 (KCAL/G)
TeMP (K) 277v, tNTROPY 0021100065 (BTU/LReR) 0,2110002 (CAL/GeK)
DEN(R/CMI) N,1754-0403
OMN PPHN (ATM™) TEnM (1/7C%) PPHT (ATM) 0,3346+000 PFE (ATM) 0.3101e04%
1 N,48346+000 0, PPH2 (ATM) 0,19067¢002 PFHe (ATM) 0,4441013
2 N,4222-01% 82263,
3 r,34R6-021 97538, IONIZATIUN POTENTIAL (1/CHF) 109474,
4 0,3508022 103083 PARTITION FUNCTION 0,2000+0013
5 N,1047=022 106280, ROSSELAND MEAN OPACTITY (1/CM) 0.,8437=008
WAVE NIUMREFR ABS CO WAVE NUMBER A8S CO WAVE NUMEER A4S CO
(1/7Cm) (1/0GH) (1/CM) (1/CM) (1/c™) (1/€CM)
joun, N,4467-4l0 11000. 0,1790=006 70000, 0,9652=003
1R4in, ,7034=uy0Y 1c000, 0,2378=006 75000, N,3213=002
2nyfh, n,>611=-u0y 14500, 0.8505=006 AOUO0O0, 0,3846-001
2501, U,128y=008 1>000. 0ed4¥77=000 QyUL00, 1,4023=002
Jnon, N,c443-0038 20000, 0,1331-005 100000, 1,9122003
4nyn, N,6543-008 25000, 0.2966=00% 1725000, n,40504003
Soph, Ne1379=007 ¢7500, D.4cd42005 150000, (,4179+003
5800, 0.,1888=y07 30000. 0.5937=005% 175000 (0, 3001003
enin, n,2510=007 49000, 0,1992-004 2n0000, 1,11484003
enun, 0,6383-y07 53G000, 0,6143=004 366000, 0Le34224000
10000, n,1313=006 60000, 0,2036=003 400000, 01,1522¢000
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TABLE X k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
20 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 20, ENTHALPY 0,8966¢004 (BTU/LB) 0,4982+001 (KCAL/G)
TEMP (R) 3001, FREE ENG »0,4752¢005 (8TU/LB) “N,2640+002 (KCAL/G)
TEMP (K) 1667, ENTROPY 0.1883+005 (BTU/LBeR) 0.1883+002 (CAL/GeK)
DEN(G/CM3) 0,2947-003
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,4796=003 PFE (ATM) 0,00004000
1 0,4796»003 0o PPH2 (ATM) 0,20004002 PPHe (ATM) 0,00004000
2 0,0000e000 82263,
3 0,0000e000 97538, JONIZATION PUTENTIAL (1/CM) 109679,
4 0,00004000 103083, PARTITION FUNCTION 0,0000+000
5 0,0000000 106280, ROSSELAND MEAN OPACITY (1/CM) 0,9427<011
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/Cm) (1/CM)
in00, 0,2002-012 11000, 0,5627-009 70000, 0,3024=00%
1500, 0,85640012 12000, 0.7466=009 75000, 0,1007-004
2000, 0,2320-011 13500, 0,1099=008 80000, 0,1205003
2500, 0,4922-011 15000, 0,1560=008 90000, (,1261=004
3000, 0,8979-011% 20000, 0.41712008 100000 0,26582005
4000, 0,2271+010 25000, 0,9300=008 125000, 0,68664003
5000, 0,4009-010 27500, 01329007 150000, 0,69584003
5500, 0,6205010 30000, 0.1860=007 175000, 0,5059¢003
$000, 0,8187=010 40000, 0,6243°007 200000, 0,1927003
8000, 0,2030-009 50000, 0,1925=006 300000, 0,8221-003
10000, 0,4138=009 60000, 0,63792006 400600, 0,3632003



TABLE XIo

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 200,000°R AND 175,000°R

PrRFSS(ATY) qu, EANTHALPY 0,2642+007 (BTU/LR) Ne.l1468«0nd4 (KCAL/G)
TEMP (W) 20000vu . PREE tNG 041295008 (pTU/LR) “0as7195+004 (¥CAL/G)
TeMpP (x) 111111, enNTROGPY 067795005 (BTU/LKHe=R) Ne779%«0N? (CAL/GeK)
DENCGR/IME)  N,2211-00%

OHN PPHN (ATM) TemM (1/C¥) PPHT (ATH) 0,7804=002 PFHE (ATH) D,2000¢002
1 Nn,1116-002 LI PPH2 (ATM) N, 3006=010 Phr= (ATM) N,44%5«(0Nn8
2 0,1538+002 82267,

S N,2838+.002 97584, IONIZATIUN POTENTIAL (1/CF) 1ugh9,
4 n,1812-002 103342, PARTITION FUNCTION Ne1309¢0N2
5 0,0000+000 107269, ROSSELANL MEAN OPACTTY (1/CM) 0,3904e004
WAVE NLUMPEF ABs CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cn) (1/Cm) (1/Cm) (1/7CM) (1/7CM) (1./7Ch)
1“0". 0000"0001 11000. 0|16“'001 70000. "0?554.003
154, Ny2147+u01 12000, 0,1337=001 25000, V,2158-003
enun, N,10374¢001 13500, 0.,1012=001 aguon, Ne,1841«003
2%00, 0,5914e0u00 15000, 0,7688=002 0000, Ue1373-003
Jnun, N,37%53+000 20000, 0.4003=002 100000, N,1053=003
4ngn, N,1B3yeu00 25000, 0,28522002 125000, 0,3175-003
5NQ0, 0.,1062+000 27500. 0,¢¢93»002 150000, ),2050«003
5500, n,8660=001 30000, 0.,1876=002 175000, 141397003
6ngn, 0,7015-001. 49000, 0.96542003 200000, 0,9916-004
anpn, n,3%12~-001 50000, 0,5721=003 Joouon, 0,3341004
1unan, N,z061-u01 6u000, 0.,3707=0903 400000, Ue1496+004

PRESS(ATM) 4y, ENTHALPY 0.2394«007 (bTU/LB) 0.3330¢004 (KCAL/G)

TEMP (P) 175000, FREE EtNG =041102+008 (BTU/LR) *0s6119¢0Nn4 (KCAL/G)

TEMP (x) 97222, ENTROUPY 0.7662+005 (BTU/LRAeR) 01,76624002 (CAL/GeK)

DEN(R/CMI) 0,2520-005

QHM PPEN (ATHF) TEXM (1/70U¥) PPHY (ATM) 0,1010-003 PFE (ATM) N,1909+002
1 Nn,1872«002 U PPHZ (ATM) 0,6192«010 PFHe (ATM) 0,10%5«0N07
2 0n,2217-002 82267,

3 N,3976=0n2 97584, IONIZATIUN POTENTIAL (1/CM) 1N2270,
4 N,2037-002 103342, PAKTITION FUNCTION 0,1079+002
9 0,n0004000 107269, ROSSELAND MEAN OPACTITY (1/CM) 0,7908-004
WAVE NUMBRER ABS CO WAVE NUMBEN ABS CO WAVE NUMEER A+S CO
fi1/C») (1/Cm) (1/Cnm) (1/7Cm) (1/CM) (1/0m)
inon, 0,6625+001 11000, 0.2453-001 70000, 0,3955«003
1500, 0,3070+001 12900, 0,1Y99=001 75600, Ne3344+003
anygn, 0,1492+001 19500, 0.1515-001 erOUNN, 1,2647=003
2500, G.6540+000 15000, 0,1183~-001 90000, 1,2116«003
Jnon, N,5436¢000 20000, 0,6020=002 100000, 1,1617003
4nQen, N,z676+000 25000, 0.4456°007 125600, n,6117«003
snon, Ns1605¢000 27%00, 0.,8586=0G02 150000, 13914003
5800, N,1276+0u00 0000, 0.¢939%002 175600, 1,2649=003
ényn, 0n,1035+(00 49000, 0,1%11-002 aoouon, 1,1871-003
anon, 0,521¢=-001 50000, 0,59362003 3n0CQ0, (l,A222004
i6nun, N,3072-00% 6uNno, 0e27/774=003 400600, 0,2773e0N4
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TABLE XI b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 150,000°R AND 125,000°R

PRESS(ATM) 40, ENTHALPY 0,2145¢007 (BTU/LB) 0.1192¢004 (XCAL/Q)
TEMP (R) 149999, FREE ENG ©0.9118¢007 (BTU/LR) =0,5066+004 (KCAL/G)
TEMP (K) 83383, ENTROPY 0.7509+005 (BTU/LBeR) 0:7509+002 (CAL/GeK)
DEN(G/CM3) 0,2949-005

QHN PPHN (ATHM) TEKM (1/CM) PPHT (ATM) 0,1457=001 PFE (ATM) 0,1999¢002

1 0,3442»002 0o PPH2 (ATM) 0,1417«009 PPHe (ATM) 0,2895e007
2 n,3327-002 82267,
3 0.,5747+002 97584, IONIZATION POTENTIAL (1/CM) 101742,
4 0,2054002 103342, PARTITION FUNCTION 0.,8466+001
S 0,0000¢000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,1862-003
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/CnH) (1/Cm) (1/CM) ti/¢cm) (1/¢cn)
ino0o0, 0,1303+002 11000, 0,3911200% 70000, 0,6573=003
1500, 0,4680+001 12000, 0,31902001 75000, 0,5527-003
anoo, 0,2280+001 13500, 0,2422-001 80000, 0,46942003
2500, 0,1311+001 15000, 0,1694=001 90000, 0,34724003
3000, 0,8369+000 20000, 0,1240001 100000, 0,2640003
4000, 0,4143+000 25000, 0,7493=002 125000, 0,1317=002
5000, 0,2516+000 27500, 0,6033=002 150000, 0,8367=003
5500, 002005000 30000, 0,49442002 175000, 0,%5620.003
énon, 0,1630+000 40000, 0,2538-002 200000, 0,39460003
8non, 0,8299-001 50000, 0,1496+002 300000 0,1297=003
10n00, 0,4889-001 60000, 0.9617-003 400000, 0,5761004
PRESS(ATN) 40, ENTHALPY 0,18964007 (BTU/LB) 0.1054+004 (KCAL/Q)
TEMP (R) 124999, FREE ENG ©0,72624007 (BTU/LB) *0.,4035+004 (xCAL/@)
TEMP (K) 69444, ENTROPY 0,7327005 (BTU/LB=R) 073274002 (CAL/GeK)
DEN(G/CM3) 0,3540-005%

QHN PPHN (ATM) TERM (1/CMm)
i1 0,7680e002 G

PPHT (ATM) 0,2390-00%

PFE  (ATM) 0,19994002
PPHZ (ATM) 0,4362+009

PPMe (ATM) 0,1040+006

2 0,55889002 82267,
3 N,915%5-002 97584, IONIZATION POTENTIAL (1/CM) 104052,
4 0,14770002 103342, PARTITION FUNCTION 0e62244001
5 0,0000e000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,57%2-003
WAVE NUMBER ABS coO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cm) (1/Cm) (1/CM) (1/Ccm) t1/¢cM)
1000, 0,2131+002 11000, 0,68465001 70000, 0,1215=002
1500, 0,7717+001 12000, 0.,59932001 75000, 0,1019=002
2non, 037834001 13500, 0,4254001 80000, 0,8623+003
2500, 0,2186+001 15000, 0,3329+001 90000, 0,6337=003
3n00, 0,1401+001 20000, 0,23422001 100000, 0,4790=003
4n0n, 0073304000 25000, 0.1418+001 125000, 0,3%542+002
s5non, 0,4323+000 27500, 0,1142001 150000, 0,2226+002
5506, 0,3453+000 30000, 0,9358002 175000, 0,14842002
énon, 0,2815¢000 40000, 0,4786°002 200000, 0,10360002
8000, 0,1436+000 50000, 0,2803+002 300000, 0,3369=003
10non, 0,8544-001 60000, 0,1791002 400000, 0,14942003
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TABLE XI ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) 44, ENTHALPY 0416474007 (BTU/LR) 0N,91%51+003 (KCAL/G)
TEMP (F) 100001, FHEE ENG »0,5457¢007 (bBTU/LR) af,3032+0n4 (KCAL/G)
TEMP (X) 55556, ENTROPY 07104005 (BTU/LReR) 0,7104+002 (CAL/GeK)
DEN(R/CM3) 0,4427-005
QWN PPEN (ATM) TEKM (41/CV) PPHT (ATM) 0,4772+001 PFE (ATM) N,1908+002
1 n,2221-001 0. PPH2 (ATM) 0.2126-0n8 PFHe (ATM) 0,5420006
2 0,10%6+001 82267,
S Nn,1495-001 97584, JONIZATION PUTENTIAL (1/CF) 100098,
4 0,00004000 103342, PARTITION FUNCTION 0,4297«001
5 0,0000¢000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,¢392«0n2
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBRER ASS CO
(1/CM) (1/CnM) (1/CH) (1/CM) (1/C») (1/CH)
1100, 0,3916¢002 11000, 0,1363«000 70000, n,254%0002
1500, 0,14344y02 12000, 0.1114¢000 75000, 0,2157=002
anon, 0,7087+001 13500, 0,6484-001 40000, 0,18186-002
2%50n, Nedi2éeull 15000, 0,6043-001 90000, 0,1325=002
3nyn, N,279%+001 20000, 0.,5194=001 100000, 0,9940-003
4ny0, N,e1421+401 25000, 0.3146=001 125000, 6,1285«001
Snin, N,ta85¢000 27500, 0.2530%001 180000, 0,7987002
sxan, N,6767+000 30000, 0,2070°001 175000, 0,8%2£20002
énpun, 0.59%30*000 40000, 0.1050°001 200000, 1e3669«002
anun, 0,2883+000 50000, 0,6087=002 300000 6.117°%5«002
10000, 0,1698+000 60000, 0.3848=002 400000, 0,%2%6=003
PRESS(ATM) 44y, ENTHALPY 0.1547+4007 (BTU/LR) N,8594+003 (¥CAL/G)
TEMF (FK) 90000, FREE ENG »0.,4791007 (BTU/LR) oN, 26404004 (KCAL/ZG)
TEMP (K) 50000, ENTROPY 0,6998+005 (BTu/LBeR) N.0998+002 (CAL/GeK)
DEN(R/CHM3) 0,4922-005
OMN PPEN (2TM)  TEKM (1/CM) PPHT (ATM) 0,6980«001 PFE (ATM) 0,1907+0n2
1 0,3801=001 0¢ PPH2 (ATM) 0,5088~008 PFH= (ATM) 0.,1228005
2 N,1426-001 82267,
3 0,1753-001 97584, IONJZATION POTENTTIAL (1/Cr) y959¥6,
4 0,0000000 103342, PARTITION FUNCTION 036730001
S N.0000+000 107269, ROSSELAND MEAN OPACITY (1/CM) 0.5374-002
WAVE NUMRER ABS CO WAVE NUMBER ABS CoO WAVE NUMRER AnS CO
(1/CM) (L/Cm) (1/Cm) (1/Ch) t1/CM) (3/cn)
1000, 0,52404002 11000, 0.,1680¢000 70000, U,3686-002
1%00, 0,1924¢y02 12000, 0,1537¢000 750600, 0,3068.002
2non, N,9960+001 13500, 0.1170¢000 20600, 0,2%500002
2%un, 0.5845+y01 15000, 0.9159=00u1 90000, 0,3673.002
3non, 0,3807+001 20000, 0.7%95=001 100000, 0,4303001
4n006, 0,1984+901 25000, 0.4594=001 125000, 0,2446001
Snon, Ne1150¢001 27500, 0.90692=001 1500600, 0,1513=001
5500, Ne95291+000 30000, 0.3017=001 175000, 0,9922=002
ényo, nN,760u+u00 40000, 0.,19522=001 200000, 0,69,3=002
anpn, 0,39106+000 50000, 0.8772=002 300600, Ne?233=0N2
10n0n, 0,23424000 641000, 0,5514=002 400000, 1e99r3=003
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TABLE XI d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATHM) 40, ENTHALPY 0,1446+007 (BTU/LB) 0.,6033+003 (KCAL/G)
TEMP (R) 79999, FREE ENG »0,4057+007 (BTU/LB) o ,2254+004 (KCAL/G)
TEMP (K) 44444, ENTROPY 0,68784005 (BTU/LBeR) 0,6878¢002 (CAL/GeK)
DEN(G/CM3) ©0,5543=-005
QKN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1118+000 PPE (ATM) n,1904¢002
1 0,71%1+.00% O PPH2 (ATM) 0,1502«007 PFH= (ATM) 0,3165005
2 0,1995#001 82267,
3 0,2038+.004 97584, JONIZATIUN POTENTIAL (1/CM) Y8997,
4 0,0000e¢000 103342, PARTITION FUNCTIONM 0,9128+001
S 0,0000e000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,1034=001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (4/Cm) (1/CM) (1/CM) t1/Ccm) (1/¢cM)
1000, 0072644002 11000. 0,2686¢000 70000, 0,5479«002
1500, 0,2761+002 12000, 0,2196¢000 75000, 0,45492002
2000, 0,1394+002 13500, 0,1671+000 R0000, 0,3817«002
2%00, 0.,6240+001 15000, 0,1307+0060 %0000, 0,275%9=002
Jngo, 0,5360+001 20000, 0,1166+000 100000, 0,9175-001
4000, 0,2758+001 25000, 0.7037=001 125000, 0,51%0=001
5000, 0,1648+001 27500, 0,5646001 1500600, 0,3191«001
5500, 0,1323+001 30000, 0,4607=001 175000, f,2100e001
6000, 0,1083+001 40000, 0,2307=001 200000, 0,1455+-001
8900, 0,5593+000 50000, 0,1320=001 300G00. 0,4688+002
10000, 0,3347+000 60000, 0.8245002 400000, 0,2079=002
PRESS(ATM) 40, ENTHALPY 0013434007 (BTU/LB) 0.7464+003 (KCAL/G)
TEMP (R) 70000, FREE ENG @0,3375«007 (BTU/LB) *0 44875004 (XCAL/G)
TEMP (X) 38889, ENTROPY 0,6740005 (BTU/LBeR) 0.,6740¢002 (CAL/Ge=K)
DEN(G/CM3I) 0,6349=005
QHN PPHN (ATHM) TERM (1/CM) PPHT (ATM) 0,2015000 PPE (ATM) 0,19904002
1 0;1502¢000 0o PPH2 (ATM) 0,5833=007 PFH= (ATM) N,9524=005
2 0,2865-0403, 82267,
3 0n,2260-001 97584, IONIZATIUN POTENTIAL (1/CM) 98263,
4 0,00004000 103342, PARTITION FUNCTION 0.26B2+¢001%
5 0,00004000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,1794=001%
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cn) (1/CM) (1/Cm) (1/CM) (1/Ccm)
1000, 0,1063+003 11000, 0,3992+000 70600, 0,8488«002
1500, 0,4032¢002 12000, 0.3262%000 75000, 0,7028«002
2000, 0,2045+002 13500, 0,2478¢000 80000, 0,5885w002
2500, Ne1213+002 15000, 0,1936+000 90000, 0,4234=002
3n0o, 0,7943+001 20000, 0.,1882+000 100000, U,2217000
4000, 0,4087+001 25000, 0.1132«000 125000, 0,1243¢000
5000, D.2487+001 27500, 0,9061=00% 1580000, 0,7633«001
5500, 0,1966+001 30000, 0,7376=001 175000, 0,%015«001
6000, 0.,1610+001 40000, 0,3658=001 200000, Ue3470-001
8000, 0,8322+000 50000, 0,2075=001 300000, 0,1118=001
10000, 0,4977+000 60000, 0,1286°001 400000, V,4959002
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TABLE XL e

THE COMPOSITION, OPACITY, AND -THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATM) 49, ENTHALPY 0.1234+007 (BTU/LR) N .#883¢0N3 (XKCAL/G)
TEMP (R) 59999, FREE ENG =0,2708«007 (BTU/LB) «0,1505+004 (KCAL/G)
TEMP (K) 33334, ENTROPY 0.6%570+005 (BTU/LReR) 0,65704002 (CAL/GeK)
DENCG/CM3) 01 ,7455=-005
OMN PPHN (ATHM) TERM (1/CM) PPHT (ATM) 0,4586¢000 PFE (ATM) 0,1977¢002
1 n,l888¢000 0, PPH2 (ATM) 0,3841-006 PFHe (ATM) 0,3738=004
2 0N,4465»0N1 82267,
3 n,25140001 97584, IONIZATIGN POTENTIAL (1/C¥) 97348,
4 0,0000¢000 103342, PARTITION FUNCTION 0:2359¢001%
5 0.n000+000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,2873001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (4/7Cm) (1/CM) (1/7Cm) (1/CM) (1/Ccm)
10u0, N,1627¢103 11000, 0,6263+000 70000, 0,1433-001
1500, 0,6223+002 12000, 0.,5112¢000 75000, 0,1183-001
2Mu0, Nya31744002 13500, 0,3076¢000 a0000, 0,9909«002
2500, N,1891+402 15000, 0,3021+000 90000, 0,70K40002
3Jnoo0, 0,1241+002 20000, 0,3333+000 100000, 0,67314000
4000, Ne640v+01 25000, 0,1995+000 12%000, 0,3752¢000
5000, Ne3bdeaepOl 27500, 0,1592+000 180000, 0,2297¢000
5800, N,3091+001 Joooo0, 0,1292«000 175000, 0,1507«000
enpn, Ned5385+001 40000, 0,0335«001 200000, 0,1043¢000
anon, Ne1309+;031 50000, 0,3557=001 300000, 0,3359«001
10000, 0,7816+000 60000, 0.2185=001 400000, 0,1490«001
PRESS(ATH) 4o, EMTHALPY 041100007 (BTU/LR) 0,6111+003 (KCAL/G)
TeMP (R) 50000, FREE ENG «0,2061¢007 (BTU/LR) o0e3145+004 (KCAL/G)
TEMP (k) 27776, ENTROPY 0,6322+005 (BTU/LReR) 0,6322+002 (CAL/G=K)
DEN(G/CM3) 0,9151-005
OHN PPHN (A TM) TERM (1/CM) PPHT (ATM) 0,1387¢001 PFE (ATM) 0,1931+002
1 r.1204+001 0y PPH2 (ATM) 0,4910-00% PFHe (ATM) 0,2003-003
2 N,7249+0N1% 82267, »
3 N,3031s001 97584, IONIZATIUN POTENTIAL (1/CH) 96218,
4 N,0000¢000 103342, PARTITION FUNCTION 0e2160«00%
S fi,n000+000 107269, ROSSEL AND MEAN OPACITY (1/CM) (0,4600-001
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cv) (1/Cn) (1/CM) (1/Cm) t1/CM) (1/7cm)
1100, Ne263u*U03 119000, 0,1044¢001 70000, 0,2619=001
150n, 0,1047+003 12000, 0,6%06+000 75000, 1,2161-001
2n00, N,5224¢(G02 13%00, 0,6435¢000 20000, U,1852001
2%0N0, 01,312n4002 15000, 0,1223001 90000, (1,9¢92001
Joon, Ne20060¢302 20000, 0,0439+(G00 100000, ,2676¢001
4000, 0.,106v+p02 25000, 0,3823«000 125000, 1,1485¢001
5000, Ne0425+301 27500, 0.3040°000 180000, 0,9077«000
5500, N,5169+001 3oono, 0,24%8+000 17500n, 0,%953+000
é6non, 0,4236+001 40000, 0.1188+000 200000, Ne4117+000
angn, 0,2186+001 50000, 0,0593=001 300000, 0,93264000
10000, Ne1304+001 600000, 0.,4017=001% 400000, 0,5863«001
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TABLE XTI f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(ATM) 40, ENTHALPY 0,8609¢006 (BTU/LB) 0.4783+003 (KCAL/G)
TEMP (R) 40000, FREE ENG #0¢1452¢007 (BTU/LR) “0,8069+0n3 (KCAL/G)
TEMP (k) 22222, ENTROPY  0,5783+00% (BTU/LReR) 0,5783+002 (CAL/GeK)
DEN(G/CM3) 0,1267=-004
OWN PPHN (ATM) TERM (L/CM) PPHT (ATM) 0,58484001 PFE (ATM) 0,17084002
1 0,%706+001 0. PPH2 (ATM) 0,1444=003 PFHe (ATM) 0,1488e002
2 N,1110+000 82267,
3 0,3174s001 97584, IONIZATION POTENTIAL (1/CF) 98172,
4 0,0000+000 103342, PARTITION FUNCTION 0,2050+001
S 0,0000000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,8453=0n%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
SWALD (L/CM) (1/cM) (1/CM) (1/¢M) (1/6M)
1000, 0,3983+003 11000, 0,1637¢001 70000, 0,4928-001
1500, 0,1562+003 12000, 0,1333¢001 75000, 0,4172=001
2000, 0,8093+002 13500, 0.,2984¢001 80000, 0,5072-001
2%00, 0,4873+002 15000, 0,2374¢001 90000, 0,2601=001
3000, 0,3223+002 20000, 0.,12400001 100000, 0,14894002
4000, 0,16794002 25000, 0.7302¢000 125000, 0,82434001
5000, 0,1081+002 27%00, 0,57844000 150000, 0,50344001
5500, 0,8135¢001 30000, 0.,4659¢000 175000, 0,3301+001
6000, 0,6667+001 40000, 0,2227+000 200000, 0,22634001
anoo, 0,3440001 56000, 0,1230¢000 300000, 0,7351+000
10000, 0,2047«00% 60000, 0.,7494»001 400000, 0,32604000
PRESS(ATM) 40, ENTHALPY 0,42204006 (BTU/LB) 023444003 (KCAL/G)
TEMP (R) 30001, FREE ENG «0,9442+006 (BTU/LR) «0,52464003 (KCAL/G)
TEMP (K) 16667, ENTROPY  0,45544005 (8TU/LBeR) 0.4554+002 (CAL/Q=K)
DEN(G/CM3) 0,2352-004
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2383¢002 PFE (ATM) Nn,R077e00%
1 N,2373+002 0, PPH2 (ATM) 0,55442002 PPHe (ATM) 0,588442002
2 0,7826+001 82267,
3 0,2152#00% 97584, IONIZATION POTENTIAL (1/CM) 96948,
4 0,00004000 103342, PARTITION FUNCTION 020084001
5 0,00004000 107269, ROSSELAND MEAN OPACITY (1/CM) 0.,1597+000
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cm) (L/Cm) (1/CM) ti/cm) (1/¢cm)
1000, 0.22444003 11000, 0,1122¢001 70000, 0,7131=001
1500, 0,9152+002 12000, 0.9333+000 75000, 0.9277001
2n¢0, 0,4859+002 13500, 0,728%+000 80000, 0,56894000
2500, 0,2974¢902 15000, 0,2333+001 90000, 0,86100001
3000, 01990002 20000, 0,1229+001 100000, 0,82634002
4000, 0,1052¢002 25000, 0.,7322¢000 125000, 0,4570+4002
5000, 0,6395+001 27500, 0,5842+000 150000, 0,2791¢002
55060, 0.5161+001 30000, 0,4743+000 175000 0,18304002
6000, 0,4239+001 40000, 0,2354+000 200000, 0,12654002
8non, 0,2236+001 50000, 0,1362000 300000, 0,40694001
10000, 0,1376+001 60000, 0,8864=001 400000, 0,1799¢001
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TABLE XT g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 26,000 °R AND 23,000 °R

PRESS(ATM) 40, ENTHALPY 0,2903+006 (8TU/LB) 0.,1613+0038 (KCAL/G)
TEMP (R) 25999, FREE ENG «0,7756+006 (BTU/LB) «0,4309+003 (KCAL/G)
TEMP (K) 14444, ENTROPY 0,4300+005 (BTU/LBeR) 0,4100+002 (CAL/GeK)
DEN(G/CM3) 0,3092-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,32684002 PFE (ATM) 0,364640N%
1 0,3263002 0 PPH2 (ATM) 0,1747-003 PFhe (ATM) 0,6584=002
2 0,36080001 82267,
3 N,1491s001 97584, IONIZATION POTENTIAL (1/CM) 99567,
4 0,00004000 103342, PARTITION FUNCTION 0,2003+001
S 0,0000e000 107269, ROSSELAND MEAM OPACITY (1/CM) 0.1386+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CH) (4/Cm) (1/CM) (1/CM) (1/¢c™) (1/7¢cm)
1000, 0,7614+002 11000, 0,5727+000 70000, (1,7435=001
1500, 0,3050e%002 12000, 0,4923%000 75600, be14584000
26000, 0,1942+002 13500, 0,4028000 80000, $,13594001
2%00n, 0,12004002 15000, 0,3373+000 90000, 0,1618+000
3n00, 0,8322+001 20000, 0.73157+000 1000600, Ve13114003
4000, 0,45104001 25000, 0,4358¢000 125000, 0,7¢544002
5000, 0,2790+001 27500, 0,3519+000 150000, 1,44324002
5%500, 0,2266+001 30000, 0,2891+000 175000, (1429064002
6nogo, 0,1871+001 40000, 0,1503¢000 200000, i1,2008¢002
8noo, 0,10844y01 50000, 0,9203=001 300600, 0,64524001
10000, 0,6789+000 60000, 0,6607=001 400000, n,2645+001
PRESS(ATM) 4y, ENTHALPY 0,2322+006 (BTU/LB) 0,1290+0n3 (KCAL/G)
TEMP (R) 23000, FREE ENG 0,6575¢006 (8TU/LB) 36534003 (XCAL/G)
TEMP (K) 12778, ENTROPY 0.,3568¢005 (BTU/LBeR) 0,3868¢002 (CAL/GwK)
DEN(G/CM3) 0,3702-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,3691+002 PPE  (ATM) 0.,1521+00%
1 0,36894002 0o PPH2 (ATM) 0,3691~001 PPHe C(ATM) N,45649002
2 0,1402«001 82267,
3 Nn,%5622»002 97584, JONIZATION PUTENTIAL (1/CM) 101976,
4 N,1373»002 103342, PARTITION FUNCTION 0.2001+00%
5 0,0000e000 107269, ROSSELAND MEAN OPACITY (1/CM) 0.9357=-001
WAVE NUMBER ABS CO WAVE ‘NUNBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/CM) (178w (1/CM) (1/CM) (1/CM)
1000, 0,2382+002 11000, 0,26840000 70000, 1,7923=001
1500, 0,980v+001 12000, 0.2402+000 75000, N,20264000
2000, 0.5243+001 13500, 020722000 80GN0O. 0,2190¢001
2%0n, 0,3228+001 15000, 0.1812000 90G0N, 1424144000
3ng0, 0,2171+001 20000, 0,3>450000 100GON, N,6278e0N1
4ngo, 0,1159¢001 25000, 0.2224+000 125000, 11,9279+002
5000, 0,10544001 27500, 0.1823000 1so00n, 1,5672+002
5500, n,8605¢000 30000, 0.1%20040 175000, 13720002
6non, 0,71324000 40000, 0,0354=001 200000, U,2568¢002
8nyn, n,42206+400 50000, 0.5502*001 300000, N,8241+001
10000, 0,3044+000 60000, 0,4637°001 400000, 0,36284001
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TABLE XI h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 20,000°R AND 16,000 °R

PRESS(ATM) 4u, EMNTHALPY 0,1981+006 (BTU/LR) 0,11004003 (KCAL/G)
TEMP (R) 2000v, FREE ENG »0,5443+006 (BTU/LR) «Ne3024+003 (KCAL/G)
TEMP (K) 11111, ENTROPY 003712005 (BYU/LR*R) N.3712+002 (CAL/GeK)
DEN(G/CM3I) 0,4378-004
QHN PPHN (ATM) TERM (1/C¥) PPHT (ATM) 0,3897e002 PFE (ATM) D,474bk¢000
1 0,3896+002 0 PPH2 (ATM) 0,7928=001 PFHe (ATM) N,2363002
2 0n,3088s002 82267,
3 0,11420002 97584, IONIZATION POTENTIAL (1/CM) 104377,
4 0,73569003 103342, PARTITION FUNCTION 0.,2000+001
S 0,00004000 107269, ROSSELAND MEAN OPACITY (1/CM) 0,4950-001
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AkS CO
(1/CM) (s/Cm) (1/CM) (1/Cm) t1/cM) (1/CM)
1000, 1,5555+001 11000, 0,1059+000 70000, ",9239«001
1500, 0,2585+001 12000, 0.9972=001 75600, 0427H0«000
enoo, 041379001 13500, 0.9124#001 80000, 1,3213¢001
2500, 0,86534000 15000, 0,8336=001 90000, 0,3423000
3000, 0,5907+000 20000, 0.,06200=001 100000, U,8168«001
4000, 0,3228+000 25000, 0,8641-001 125000, 1,1129+003
5000, 0,2015+000 27500, 0.7415=001 1500600, ,6909¢002
5500, Ne16474000 30000, 0.,6320=001 175000, 0,4533«002
6000, 0013694000 40000, 0.3791~001 2000600, t.31°%+002
8000, 0,13844000 50000, 0,2885=001 300600, 1,1000e002
10000, 0,1129+000 60000, 0,3352=001 400000, 0,43964001
PRESS(ATM) 40, ENTHALPY 0.,17004006 (BTU/LB) 0.94444002 (KCAL/G)
TEMP (R) 16000, FREE ENG =0,3992+006 (BTU/LB) ©0,2218+U03 (XCAL/G)
TEMP (K) 8889, ENTROPY 0,35584005 (BTYU/LBeR) 0.355684002 (CAL/GwK)
DEN(G/CM3) 0,5560-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,3960+002 PFE (ATM) n,5375«001
1 0,3960+002 Y PPHZ (ATM) 0,2879000 PFMe (ATM) 0n,5778+003
2 0,2615+003 82267,
3 0,4933+004 97584, IONIZATION POTENTIAL (1/CM) 16708¢,
4 0,3454»004 103342, PARTITION FUNCTION Ne20004001
5 0,12920004 107269, ROSSELAND MEAN OPACITY (1/CM) (0.15%4=001
WAVE NUMBER AbS CO WAVE NUMBER AB8S CO WAVE NUMBER ABS CO
(1/Cm) (L/CM) (1/CM) (1/cm) t1/CM) (1/CM)
1000, 0,6332+000 11900, 0,2372-001 70000, 0,1330+000
1500, 0,2788000 12000, 0,2364=001 75000, 0,43534000
ango, 0,1558¢000 13500, 0,2289=001 80000, 0,5181+001
2500, 0,9929=001 15000. 0,2169=001 90600, 0,5435¢000
3noo, 0,6870-001 20000, 0,1716=001 100000, (41243000
4000, 0,4020-001 25000, 0,1747%001 1250600, 0,14484003
5000, 0,2559=001 27500, 0.,1540=001 150600, 0,69146002
5500, 0,2110-001 30000, 0,1381=001 175000, 0,58574002
6000, 0,1769-001 40000, 0,1090=001 200600, 0,40084002
8ogo, 0.1924-90% 50000, 0,1396=001 300000, 0,1270%002
10000, 0,2336-001 60000, 0,3152=001 400000, 0,55664001
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TABLE XTi

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 13,000°R AND 10,000 °R

PRESCUATE) 4., tATHALPY 0,1906+006 (BTU/LR) N,8331+G602 (¥CAL/G)
TrME (V) 15600, PrEE rNG =0(42951+006 (B8TU/LR) who1640+yn3 (KCALZG)
TP («) 7227, cNTRULPY 0,3424+005 (pTU/LReR) N,3424002 (CAL/GeK)
DEN(C/IMY) N, 7005=u04
QAN PPEN (= TH) 1ERM (3/70CV) PPHT (ATH) 0.,38R1«0n2 PFE (ATM) 0,4518e0Nn2
1 nJdBFLIeU02 N, PPHZ2 (ATN) (411R(+0n} PFHe (ATM) N,1069«0N3
¢ N 11Rb=(I14 82267,
I hat262-005 975R4 ., ION1Z+TIUN POTENTIAL (31/CH) 100809,
4 N 7177006 1038342, PARTITYION FUNCTION Ne2000+0N]
9 G X747=006 107269, ROSSEL ANLU MEAN OPACITY (1/CM) 0,4305«002
WaVE MNUMREF AES LO wAVE NUMBER ABS Cu WAVE NUMPER A~S CO
(1/C%) (1/CGm) (1/7Cm) (1/7L0) (1/CM) (1/70M)
1000, e, 7681=1uy01 11000, N.,4987=002 706000, 1,19 6+000
15%uh, Nyt41r=null 1000, U,o2082=002 79000, Ueb3%9«000
20N, Ve1927~uD1 14%00, 0.5025*002 ENGOO, 7970001
2500, N,3128:=001 1%0n0, U,4830"002 S0UN0, 0,79714000
3nub, NELY PRI <Ny, 0.40082002 100000, 0417084000
4n.i, Nealy/=y02 25000, 0.,3545=002 125000, Ne1618¢003
S5nun, Negd7vy=vu02 27500, 0.3648002 180000, i,1147«003
58161, Neeb7/-u02 S3000., 0,3679=002 175000 ,75K9«002
eniin, lleaz168=002 40000, 0,5979+002 enocoon, N,5033«002
anun, Nes56/=402 S0000, 0,1327=601 3006000, 1,1531+002
10nun, ed70u=ul2 61000, 0,4093=601 4000600, 0,6651+001
PRESTCATV) 4, EATHALPY U,1069+006 (BTU/LR) 0,5937+002 (KCAL/G)
TEMP () 1v0ul, PREE NG =U+2006+006 (BTU/LR) «(,1114+003 (¥CAL/G)
TeEMP () 555n, eATRUPY 0.3675+00% (BTU/LR=R) N,3075¢0N2 (CAL/GwK)
DENCG/OMI)  Na1064=403
QHM PPRN (2TH) TENM (31/CV) PPHT (ATM) 0,3189+002 PFE (ATM) 0,1105«003
1 N,l1RYegny 0, PPHZ (ATM) 0,8110+001 PFH= (ATM) N,5571«005
2 N,7187«407 82267
S r,luRleyng 97544, IONIZ#TIUN POTENTIAL (31/CP) 109344,
4 fel221-00b 103342, PARTITION FUNCTION Ne200UCONY
9 N,6175-009 107269, ROSSELANL MEAN OPACITY (1/CM) 0,4116=003
WAVE NUMREF Abs CO WAVE NUMBER ABS CuU WAVE NUMEER A-S CO
(1/Cv) (1/Cm) (1/Cm) (1/CM) (1/C™) (1/Cm)
inruc, Nec#lo~y02 11009, 0,85671=003 70C00. 0,2€29«000
1506, N,a106%=u02 12000 0,3687=003 75Con, Ue7%70+000
2naG0, Ne6015=-103 13500, 0,4111-003 0000, 460n0e001
2500, Ne365¢-u03 15000, 0.4307=003 o000, 1,94144000
3Inon, N,2678=u03 20000, 0:5594=003 100000, 1,7135+000
aryn, Ne3515=003 25000, 0,5904«003 125600, 0,2677+003
5000, N, 9877=u04 27500, 01170=002 1500600, 14197440603
58130, Teb309y=u04 000 041546002 175600, 11e13853«0N3
6nyN, 0.7167=-004 44000, 0,4769=002 200000, 11,74404002
snun, 0,2247=-uy03 50000, 0,1445=001 o000, 1,16344002
10Nyh, Ne335n=u03 6u000, 0,4769~001 460600, (47130+001
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TABLE XT j

THE COMPFPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 40, ENTHALPY 0,3642¢005 (BTU/LB) 0,2023+002 (KCAL/G)
TEMP (R) 7000, FREE ENG w0,1264+006 (BTU/LB) 0470224002 (KCAL/G)
TEMP (K) 3889, ENTROPY  0,2326+005 (BTU/LBeR) 0:,2326+002 (CAL/G»K)
DEN(G/CM3) 0,2292-003
OHN PPHN (ATM) TEKM (1/CM) PPHT (ATM) 0,74264001 PFE (ATM) 0,7428007
1 0,7426+003 0, PPHZ (ATM) 0,32574002 PFH= (ATM) 0,4162008
2 0,1805»011 82267,
3 0,1406%013 97584, IONIZATION POTENTIAL (1/CM) 100649,
4 0,2970.014 103342, PARTITION FUNCTION 0,2000¢001%
5 0,10340014 107269, ROSSELAND MEAN OPACITY (1/CM) 0,7408«006
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/C™M) (1/CM) (1/CM) t1/CcM) (1/CM)
1200, 0,1485-008 11000, 0.,6005=005% 70000, 0,41902001
1500, 0,6960-008 12000, 0,10572004 75000, 0,1395000
2000, 0.20842007 13500, 0.,15472004 80000, 0.,1670e001
25u0, 0,4652=007 15000, 0,2186%004 90000, 0,17464000
3000, 0,9016=007 20000, 0.5602°004 100000, 0,3960=001
4000, 0,2510-006 25000, 0.1250=003 125000, 0,54064003
5000, 0,5454=006 27500, 0,18432003 150000, 0,5231¢003
5500, 0,7562=006 30000, 0,2579%003 175000, 0,37774003
6000, 0,1047-00% 40000, 0,86492003 200000, 0415154003
8oon, 0,2871-005 50000, 0026672002 300000, 0,54484001
10000, 0,59L0-005 60000, 0,88372002 400000, 0,2305+001
PRESS(ATM) 40, ENTHALPY 0,1789+005 (BTU/LB) 0.9938+001 (KCAL/G)
TEMP (R) 5000, FREE ENG «0,8391+005 (BTU/LR) «0,4662+002 (KCAL/G)
TEMP (K) 2778, ENTROPY  0,2036+005 (BTU/LBeR) 0,2036+002 (CAL/G=K)
DEN(G/CM3) 0,3516-003
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,47434000 PPE (ATM) 0,36903e01%
1 0,4743+000 0 PPH2 (ATM) 0,3953+002 PPHe (ATM) 0,76497«013
2 1,5973-018 82267,
3 Nn,4825=023 97584, IONIZATION POTENTIAL (1/CM) 109678,
4 0,43490022 103342, PARTITION FUNCTION 1,2000+001
5 0,R517=023 107269, ROSSELAND MEAN OPACTITY (1/CM) 0,2334«007
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABRS CO
(1/CM) ti/cM) (1/7¢M) (1/CM) (1/cM) (1/CM)
1000, 0,1236+009 11000, 0,49532006 70000, 0,2671-002
1590, 0,5627=009 12000, 0,6581=006 75000, 0,8892+002
2000, nN,1606-008 13500, 0,9697=006 20000, 0,10644000
2500, 0,356b-008 15000, 0,13772005 90000, 0,1113.001
3no0n, N,676U=(G08 20000, 0,3684200% 100000, 0,25240002
4non, 0,1840=007 25000, 0,8212=00% 125000, 0,8197¢003
5000, 0,3816-007 27500, 0,11742004 150000, 0,8285¢003
5500, 0,5224=007 30000, 0,16432004 1750600, 0,60224003
6ngo, 0,6946-007 40000, 0,5513=004 200000, 0,23014003
gnoon, N,1766006 50000, 0,1700=003 300000, 0,48754000
10000, 0,3634=006 60000, 0,56332003 400000, 0,2149¢000
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TABLE XTI k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
40 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 40. ENTHALPY 0.8968+004 (BTU/LR) 0,4982+001 (KCAL/G)
TEMP (R) 3u01. FREE ENG =0,4545+005 (BTU/LB) N ,2525+0n2 (KCAL/G)
TEMP (K) 1667, ENTROPY 0.1814+005 (BTU/LBeR) 0,1814+002 (CAL/G=K)

DEN(G/CM3) 0,5895-003

QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6783=003 PPE (ATH) N,n000+000
1 Nn,e783»003 0, PPH2 (ATM) 0,4000+002 PFH= (ATM) 0,n000#000
2 0,0000+000 82267,

i 3 0,00004000 97584, IONIZATION POTENTIAL (1/CVM) 109479,
4 0,0000+000 103342, PARTITION FUNCTION 0.0000+000
5 0,0000+000 107269, ROSSELANL MEAN OPACITY (1/CM) 0,2666=010
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/C™m) (1/Cm) (1/CM) (1/CM) t1/C™M) (1/7cM)
in00, n,5662-012 1ig00, 0,1592=008 70000, 0,8553«005
1500, 0,2422-011 i1<o000, 0,2112-008 75000, (1,2848«004
2noa, 0,6562-011 13500, 0,3109=0G08 ROCOO. 1,3409=003
2500, 0,1392=010 15000, 0,4412-008 90000, 0,3565«004
3nun, n,2539=-010 20000, 0.,1180007 100600, 1,8003=005
4ngo0, 0n,6424-910 25000, 0,20630=007 1725000 Ue1373«004
5n0n, N,1304=-00% 27500, 0,3759=007 150000 0,1392«004
55un, Ne1761=009 30000, 0.52612007 175000, N,1012+004
6000, (142380009 46000, 0,1766=006 200000, N,3855+003
8noo, 0,5742=009 50000, 0,5444#006 300000, 0,1161-002
ionon, 0,1170-008 6u000, 0,1804=005 400000, 0,5106=003
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TABLE XII a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 200,000°R AND [75,000°R

PRESS(ATM) 60, ENTHALPY 0.2642¢007 (BTU/LB) 0.1468+004 (KCAL/G)
TEMP (R) 200000, FREE ENG #0.1263«008 (BTU/LB) e0,7014+004 (KCAL/G)
TEMP (K) 111111, ENTROPY 0,7634+005 (BTU/LB#R) 0.76344002 (CAL/GwK)
DEN(G/CM3) 0,3317-005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1388«001 PPE (ATM) 0,2969+4002
1 1n,2475=002 0 PPH2 (ATM) 0,1085=009 PPHe (ATM) N,1482e007
2 0,3412+002 82271,
3 0,62030002 97630, IONIZATION POTENTIAL (1/CM) 101595,
4 N,1698=002 103601, PARTITION FUNCTION De11214002
5 0,0000+000 108257, ROSSELAND MEAN OPACITY (1/CM) 0.3666-004
WAVE NUMERER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (L/CH) (1/CM) (1/CM) (1/cM) (1L/CM)
1000, 0,1355+002 11000, 0,3681%001 700600, 1,5694=003
1500, N,4825+001 12000, 0,29942001 75000, 1,45610003
2000, 0,2329+001 13500, 0.2265=001 0000, 0,4103=003
2500, 0,1329+001 15000, 0.1765=001 90600, 1,3060003
3n00, 0,64264000 20000, 0.10602001 100000, 1,2346-003
4000, 0,4221+000 25000, 0.6368%002 125000, 1,7049=003
5000, 0,2448+000 27500, 0.5118%002 150000 (1,4552003
5500, 0,19424000 3uo000, 0.41912002 175000, 1,31002003
6000, 0,1573+006 40000, 021549002 200000, 1,2201-003
8000, 0,7869=001 50000, 0,1276%002 3000600, N,7416e004
10000, 0+4617-001 60000, 0.8266%003 400000, 1,3320-004
PRESS(ATHM) 6y, ENTHALPY 0.2394+007 (BTU/LB) 0413304004 (KCAL/G)
TEMP (R) 175000 FREE ENG #0,1073+008 (BTu/LB) «0:s5963+004 (KCAL/SG)
TEMP (K) 97202, ENTROPY 07501005 (BTU/LB=R) 0.,7501+002 (CAL/GwK)
DEN(G/CM3I) 0,3792-005
QHN PPHN (ATM) TERM (1/CN) PPHT (ATM) 0,1899=001 PPE  (ATM) 0,29994002
1 0,4140+002 0, PPH2 (ATM) 0,2188«009 PPHe (ATM) N,3500007
2 0,4902+002 82271.
3 0,8787+002 97630, IONIZATION POTENTIAL (1/CM) 101101,
4 0.,1163-002 103601, PARTITION FUNCTION 0.9175+001
5 0,0000+000 108257, ROSSELAND MEAN OPACITY (1/CM) 0,1750-003
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER A3S CO
(1/CMm) (1/CH) (1/CM) (1/CM) (1/CM) (1/¢cM)
1000, 0,1938+002 11000, 0,5487=001 70000, 0,8819=-003
1500, 0,6914+001 12000, 0,4469=001 75000, 0,7437003
2000. 0.3351‘001 13500. 0-3357'001 800000 006332'003
2500, nN,1918+001 15000, 0,2643=001 90000, 0,4706=003
3000, 0,1220+001 20000. 0.1648%001 100000, 0,3594003
4000, 0,6173+300 25000, 0,99302002 125600, 0,1352-002
5000, 0,3596+0u00 27500, 0.79689=002 1500600, 0,8662«003
5500, 0,2858+000 3ogo00, 0.6545=002 175600, 0,5861-003
6000, 0,2315+000 40000, 0.,3364=002 200000, 0,4139-003
8000, 001167000 50000, 0,1989=002 300C00. 0,1377«003
16000, N6873=001 60000, 0,1¢85=002 400000 0,6136-004
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TABLE XIL b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 150,000 °R AND 125,000 °R

PRESS(ATM) 60. ENTHALPY 0.23145+007 (BTU/LB) 0.1192+064 (KCAL/G)
TEMP (R) 14999y, FREE ENG =0,8876+007 (BTu/LB) -0, 49314404 (KCAL/G)
TEMP (K) 833345, ENTRUPY 0,7348+00% (BTU/LR=R) Ne734k+uNe (CAL/GeK)
DEN(R/CM3) Nn,4424~0u05
QKN PPHN (£TM) TERM (1/CM) PPHT (ATM) 0,2742-001 PFE (ATM) 1,2999+0N2
1 0,7621-00¢ N PPrZ (ATH) 045015=009 PFre (ATH) f,9615«0Nn7
2 N,73¢7~0Ng Bz271.
3 Nn,1243«0n1 97630, TIONIZATION PUTENTIAL (1/CM) 1004581,
4 0.,0000+000 103401, PARTITION FUNCTIOH Ne7194+00NM1
5 0,0000¢000 108257, ROSSELAND MEAN OPACITY (1/CM) N,41295«003%
WAVE NUMEER ABS CO WAVE NUMBER AS CO wAVE NUMBER ARS CO
(1/CM) t1/Cm) (1/cm) (1/CM) t1/CM) (1/7¢0M)
1ngn, N,2927+002 11¢nn0, 0.8727=001 70000, 1,1458=002
15460, felb51+002 17000, 0,7117=001 75600, 0,1227=002
2000, t.5117+001 13500, 0.5402=001 80600, V,1U42=002
25u0, De941+0u01 15000 . 0.4222=001 CGyan, a,7704«003
Ingn, N,a1929+001 20000, 0.2799=001 100c00, N,5857-003
4ngn, f,9614+00y 25000, U.,1666=001 125000, C,7918e002
5000, Ne562v+ull 27500, U.1341-001 15000, 9,18538=002
5500, 0.,4483+u00 30000, 0.1099=001 1750060, 0,1245=002
6000, .3645+400 41000, 0.5638=C02 200C00, 0,8738=003
6none, N,1645+u00 50000, 0,3321=002 3ngcne. 9,2072-003
1000n, 0,1091+000 650060, G.2135=00? 400400, 0,1¢76e(03
PRESS(ATM) 60, ENTHALPY 0.,1696+007 (BTU/LR) 0,1053+004 (KCAL/G)
TEMP (R) 124999, FREE ENG »0,7061+007 (BTU/LR) ~0 39234004 (KCAL/G)
TEMP (K) 69444, ENTRUPY 0471664005 (BTU/LB=kK) 0.7146+002 (CaL/Ge=K)
DENCG/CMI) 10,5311-005
QHN PPHN (ATM) TERM (31/CM) PPHT (ATM) 0,45906-0N01 PPE (ATM) 0.2908¢002
1 n,1684-001 0o PPHZ (ATM) 0,1613=008 PPH= (ATM) 0N,3421e0N6
2 0,1225-001 82271,
3 0,1687-001 97630, IONIZATIUN POTENTIAL (1/Cm) 99668,
4 0,N0N0+000 103601, PARTITION FUNCTIUN 0.5459+0n1
5 0,0000+000 100257, ROSSELAND MEAN OPACTTY (1/CM) 0.1305=002
WAVE NUMPER ABS CO WAVE NUMBER ABS CU WAVE ANUMPER ApDS CO
€1/CM) (1/CM) (1/CM) (1/CM) (1/CM) (1/c™)
1000, 0,47904002 11000, 0.1>13+000 70000, G,2662=002
1500, 0.17344402 12000, 0.1235+000 75000, v,?2¢31-0N2
2000, N Fa97+u01 14500, 0.9387=001 §0000, N,1084H=002
2500, 0,5043+001 15000, Us7342=001 900 G0, (,1358=002
3oon, N,3245+001 29000, 0.5151=001 inavo00, t,1335=001
4000, 0,1631+001 25000, 0.3116=001 125000, 0,7785-002
5qo0n, 0,9¥603+000 275090, 0.,2508=001 150000, 0,4840-002
5500, 0,7667+900 34000, 0.,2055»001 175000, 0,3252«0N02
60060, C,6246+000 4u0n0, 0.1650~C01 2100600, 0,2270=002
&ogo, 0,3181+000 59000, 0.6146=002 3nn000, 0.,7325=003
10060, 0.1889+000 6000, 0.3924°0¢2 400000, 0,3276=0603
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TABLE XII ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR [100,000°R AND 90,000°R

PRESS(ATM) 64, ENTHALPY 0.1646+007 (BTU/LB) 0:9147«303 (KCAL/G)
TEMP (R) 100001, FREE ENG =0.5296+007 (BTU/LR) “N12942+004 (XCAL/G)
TEMP (K) 55556, ENTRUPY 0.6942+005 (BTU/LB=R) 0,6942+002 (CAL/G=K)
DEN(G/CM3) 0,66435=005
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,9334«001% PPE (ATM) 0.2995002
1 0,4802-001 0 PPH2 (ATM) 0,8135«008 PFHe (ATM) 0,175700%
2 0,2282»001 82271,
3 0,2251»00% 97630, IONIZATION POTENTIAL (1/CV) 98341,
4 D,N0004000 103601, PARTITION FUNCTION D.3888+001
5 0,0000+000 108257, ROSSELAND MEAN OPACITY (1/CM) 0,5793=002
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (t/CM) (1/cm) (1/CM) (1/CM) (1/cM)
inon, N,8859+002 11000, 0,2964+000 70000, 0,5560=002
1500, 0,3275+002 12000, 0.2422%000 75000, 0,46382002
2000, 0,1631+G02 13500, 0,1841+000 0000, 0.3909=002
2500, 0,9545+001 15000, 0,14404000 90000, 0,2848=002
3noo0, n,6181+00% 20000, 0,1123+000 100000, N,4852e001
4n0n, 0,3151+00% 25000, 0,6790=001 125000, 0,2778=001
5000, 0,1855+001 27500, 0,54602001 150000, 0,17262001
5500, N,1484+001 30000, 0,4465=001 175000, 0,1142e001
6000, N,1242+001 40000, 0,22622001 200000, 0,7929e002
anon, N,6207+000 50000, 0,13109001 300000, 0,2562-002
10000, 0,36958+000 60000, 0,8279%002 400000, 0,11362002
PRESS(ATM) 60, ENTHALPY 0,1546+007 (BTU/LR) 0.8588+003 (KCAL/G)
TEMP (R) 90000, FREE ENG #0,4606+007 (BTU/LB) *0.2559+004 (KCAL/G)
TEMP (K) 50000, ENTROPY 0.6636¢005 (BTU/LB=R) 0,6836¢002 (CAL/GQe=K)
DEN(G/CM3) 0,7387=005
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,13664000 PFE (ATM) 0,29934002
1 0,8153»00% 0, PPH2 (ATM) 0,19482007 PFHe (ATM) 0,3947008
2 0,3057+.001 82271,
I 0,2449+001 97630, IONIZATION POTENTIAL (1/CM) 97951,
4 0,00004000 103601, PARTITION FUNCTION 0,5351+001
S 0,0000+000 108257, ROSSELAND MEAN OPACITY (1/CM) 0,1140=001
WAVE NUMBEF ABS CO WAVEL NUMBER ABS CO WAVE NUMBER ABS CO
(1/C™) (1/CM) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,11844003 11000, 0,4062+000 70000, 0,78662002
1500, N,4402+902 12000, 0,3318+000 750600, 0,6547=002
2non, n,22014002 13500, 0,2522¢000 80000, 0,5505=002
2500, N.1292¢002 15000, 0.1971+000 90000, 0,3995002
3noo, 1,8386+001 20000, 0,1629¢000 100000, 0,92727-001
4nun, 0,4262+001 25000, 0,5843=001 125000, 0,5246=001
5000, 0,2531+001 27500, 0.7906+001 150000, 0,3245001
5500, 0,2027+001 30000, 0.6458=001 175000, U,2141-001
6000, 0,1656+001 40000, 0.3253=001 200000, N,1434=001
goun, 0,84994+000 50000, 0,1874%001 300000, 0,47892002
10000, 0¢5067+000 60000, 0.1177=001 400000, 1e2124m002
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TABLE XIT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 80,000°R AND 70,000 °R

PRESS(ATM) bU. EATHALPY (0.1644+007 (BTU/LR) N.B024+0n3 (¥CAL/G)
TEMP (R) 79999, FREE ENG »0.3928+007 (BTU/LR) e ,2182+00n4 (XCAL/G)
TEMP (K) 44444, EATRUFY 0.6716+005 (BTU/LR=R) Ne€716+0N2 (CAL/G=K)
DEN(R/CM3) U k3272005
QRN PFHN (ATM) TERM (1/CM) PPHT (ATHM) 0,2216+000 PFE (ATM) 0,29R9+0N2
1 n,1%18+000 0. PPHZ (ATM) 0N,5898=007 PFH= (ATM) N,1007=004
2 0,4214-(01 82271,
3 0,2751=001 97630 IONIZATION POTENTIAL (1/CW) 97244,
4 0,0000«000 103601, PARTITION FUNCTION Ne?2920U+001
§ N, Npp0+000 108257, ROSSELANU MEAN OPACTTY (1/CM) Ne7198=0n1
WAVE NUMREFR ABS CO WAVE NUMBER AbS CO WAVE NUMBER Ai:S CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/CM) (1/0M)
inQn, N,1641+003 11000, 0,5784+000 70000, He1152e001
1540, Ne013ney02 12000, 0,4724+000 75L000, 1,9647=002
2040, n,306.5¢u02 13500, 0,3589+000 ROGOD, e k(GHeNN2
2510, n,1816+u02 ibq00, V,4682+000 Q00600, 1,FB849=002
Inyn, 0,1182+002 20000, 0,2485+000 100000, 1,1927+000
4nqn, N,60314001 22000, 0,1498+000 125000, 1a11594000
Snun, N,369:+001 27500, U.12014000 1500600, 1e8772=001
S&0Nn, 1,2874+001 30000, 0.9797=001 175000, Hed4nT7aN]
anon, n,2354+001 40000, 0,4900~001 200000, Ve3Ur7w001
angn, N,1210+u01 5u000, 0.,2603»001 300000, h,0949=002
1an00, n,7216+000 61000, 0.1749-001 4000600, ",4413+002
PRESS(ATM) 6U., teATHALPY 0.1340+007 (BTU/LR) N.7444+003 (KCAL/G)
TEMP (F) 7000u, FREF ENG =0,3263+007 (BTU/LR) »N,1813+«0n4 (KCAL/G)
TEMP (K) JABBY, ENTROPY 0.6%75+005 (BTU/LRsR) N.6575+0n2 (CAL/6=K)
DEN(G/CMZ) 0,954U-005
QHN PPHN (ATM™) TERM (1/7C%) PPHT (ATM) 0,4077+000 PFE (ATM) n,29R0+(0N2
1 n,3154+000 0. PPHZ2 (ATM) 0,238b=0n6 PFHe (ATM) N,27905e(n4
2 nN.r015«001 82271,
3 N,3209eQ01 97630, IONIZATION PUTENTIAL (1/CM) 96379,
4 0N,N0004000 103601, PARTITION FUNCTION n.”585+(00n1
% 0,n0N0«0NQ 108257, ROSSEL ANL MEAN OPACTTY (1/CM) 0ed3791=0n1
WAVE WU'MREFR Abs CO WAVE NUMBER AKS CO WAVE NUMERER AkS CO
(1/CV) (1/Cr) (1/CM) (1/CM) (1/CM?} (1/CM)
1ry0, 4237040038 11000, 0.6630+000 70600, 1417496001
1890, N,8956+902 12000, 0.7045«000 75600, Hed1417=0nd
2000, n,ab5248+00¢ 18500, 0,5347+000 POLON, V,1246=001
2500, N,e675+y02 15000, 0,7949«000 oqnenn, H,894Be(n2
Irur, hed746+y02 ¢ugoo. 0.4000e¢000 100000, 1,46%6¢000
4000, NekGane+y0l 25000, V.,2403+000 125000, ",2611+000
5n0N, N,h341+001 27500, 0.1923+000 150LNN, N,46n3+000
55y0, Ned28n+n0] Jnoono, 0.1%64+000 175000, Ne1013000
enun, Ny $50/+u01 40000, 0,7752=001 200000, M,724B-001
goyn, ne1b0Hheyll Siu00g, 0,43894=001 3INQG00. Nea?348+0)01
tonun, N,10774001 nlignu, 0,2722=001 4nounn, e1041=0N1
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TABLE Xl e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 60,000°R AND 50,000 °R

PRESS(ATM) é6u, ENTHALPY 0.31227+007 (BTU/LB) 0,6818+003 (KCAL/G)
TEMP (R) 59999, FREE ENG »0.,2612+007 (BTU/LR) *0+3451+4004 (KCAL/G)
TEMP (k) 33333, ENTROPY 0,6399+005 (BTU/LR=R) 0.,6399+0n02 (CAL/G=K)
DEN(G/CM3) 0,1123-004
GHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,9238¢000 PFE (ATM) Nn,2954¢002
1 N.7955+000 0, PPH2 (ATM) 0,1556=005 PFH= (ATM) 0,1143=003
2 N,9134-001 82271,
3 0,3693-001 97630, JONIZATION POTENTIAL (1/CM) 95306,
4 0,0000+000 103601, PARTITION FUNCTION 0.2322+001
5 0,0000+000 108257, ROSSELAND MEAN OPACITY (1/CM) 0.5990=001
WAVE NUMBREK ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/CM) (1/CM) ti/CcM) (1/CM)
1000, 0,3622+003 11000, 0,1355+001 70C00. 6,2990-001
is500, 0,1378+003 12000, 0,1105+001 75000, 1,2470=001
2000, 0,6999+002 13500, 0,1659+4001 80000, 0,2075«001
250n, 0,4157+002 15000, 0,1322¢0014 9000n, 0,1479-001
3noo, 0,2723+4002 20000, 0,6983+000 100000, 0,4377+001
4000, Nel4014002 25000, 0,4173+000 125000, 0,76784000
5000, 0,8383+¢001 27500, 0.33304000 150000, N,4701000
5500, 0,6732+001 Joooo, 0,2702+000 175000, 0,301444000
énoa, 0,5511+001 40000, 0,1323¢000 200000, 0,2134+000
8000, 0,2839+001 50000, 0,7424=001 300000 N,6872=001
10000, 0,1692+001 60000, 0,4560=001 400000, 1,3049=001
PRESS(ATM) 60, ENTHALPY 0,1085+007 (BTU/LR) 0,6026+003 (KCAL/G)
TEMP (R) 50000, FREE ENG #0,1983+007 (BTU/LR) «0,1102+004 (KCAL/G)
TEMP (k) 27778, ENTROPY 0,6136¢005 (BTU/LR=R) 0:61364002 (CAL/G=K)
DEN(G/CM3) 0,1386=004
GHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2702+001% PFE (ATM) 0,2865+002
1 0,2521+00% 0, PPH2 (ATM) 0,1864=004 PPHe (ATM) 0.5837«003
2 0,1423+000 82271,
3 0,3814»001 97630, IONIZATION POTENTIAL (1/CHM) 94003,
4 0,00004000 103601, PARTITION FUNCTION 0.2143+001
5 0,0000000 108257, ROSSELAND MEAN OPACITY (1/CM) 0,9337-0n1
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/C™) (L/Cm) (1/cM) (1/CM) (1/CcM) (1/CM)
1000, 0,577u+003 11000, 0,2212+001 700600, 0,5292=-001
1500, 0,2246+003 12000, 0.3994+001 75000. 0,4374«001
2000, 0,1133+003 13500, 0,3111+001 80000, 0,3842«001
2500, 0,6757+0u02 15000, 0.2477+001 90000. 0,2623=001
3000, 0,4439+002 20000, 0,1301+001 100000, 0,%2564001
4000, 0,2292+002 25000, 0,7717+000 125000, 0,2917+001
5000, 0,1374¢002 27500, 0,6135+000 150000, 0,1783+001
5500, N,11044002 3ooo00, 0,4958+000 175000, 0,1169¢001
6000, 0,9080+001 40000, 0,2395+000 200000, 0,80864000
8000, 0,4651+001 50000, 0,1330¢000 3ca000, 0,26044000
10000, 0,2766+001 60000, 0.8107=001 400000, 0,1155+000

105




PRESS(ATM) 60,
TEMP (R) 40000,
TEMP (K) 22222,
DEN(G/CMI) 0,1950=004

TABLE XII f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 40,000°R AND 30,000 °R

ENTHALPY

ENTROPY

0,8272+006 (BTU/LR)
FREE ENG «0,13984007 (BTU/LR)
0,5563+005 (BTU/LReR)

N.4596+003 (KCAL/G)
aflg7766+003 (KCAL/G)
0.5563+002 (CAL/GeK)

QHN PPHN (ATHM) TERM (1/CM) PPHT (ATM) 0,1056+002 PFE (ATM) 0,2472«002
1 0,1033+002 0 PPH2 (ATM) 0,4713003 PPHe (ATM) 0.3899e002
2 0,2010+000 82271,

3 0,3232-001 97630, IONIZATION POTENTIAL (1/CM) 92918,
a 0,0000+000 103601, PARTITION FUNCTION 0,2045+001
5 0,0000+000 108257, ROSSELANU MEAN OPACITY (1/CM) 0,31678+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CU WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/C™) (1/¢M)
10060, 0,832u+003 11000, 0,8629+001 70000, Ue9461=001
1500, 0,32354003 12000, 0,7200%001 75600, N,81692001
2000, 0,1666+003 13500, 0,5605+001 80000, ,1204+000
2500, nN,9991«002 15000, 0,4457+001 90000, n,5241=001
Ingn, N,6586+002 20000, 0,2326%001 100000, 0,26974002
4anon, 0,34144002 25000, U,13704001 125000, 0,1493+4002
5000, 0,204y+002 27500, 0,1086%001 1%0000, 0,91164001
5500, 0,16464y02 36000, 0,8755¢000 175000, 0,5977«001
6000, Ne1345002 40000, 0,4200%000 200000, 0,41344001
anuo, 0,6931+901 51000, 0,23306+000 360000, 0,13314001
10000, 0,4119+001 6V000, 0,1426+000 400000, 0,56994000

PRESS(ATM) 61, ENTHALPY 0,4006+006 (BTU/LB) 0,2225+003 (KCAL/G)

TEMP (R) 30001, FREE ENG «0,9152+006 (BTU/LR) «0,508%5+003 (KCAL/G)

TEMP (K) 16667, ENTROPY 0,4386+005 (BTU/LReR) 0.,4386+002 (CAL/G=K)

DEN(G/CM3) 0, 3615404

OHN PPHN (ATM)

TERM (1/CN)

1 n,37603+002 0,
2 N.125%0+000 82271,
I Ne2619»001 97630,
4 0,0000«000 103601,
5 0,00004000 106257,
WAVE NUMFPER ABS CO
(1/CM) (1/Cm)
1ngpn, Ne4133+003
1500, N,1668+003
2ngn, 0,87958+u02
25un, Ny5361+002
Jnoun, 0,3576+002
4000, Ney1883+002
s000, 0,1141+002
5500, 0,5199+001
6000, 0,7550+001
8000, 0,399u+001
100CO0, 0,2475+001

PPHT (ATM) 0,3808+002 PPE

WAVE NUMBER

(1/CMm)
ilo000,
12000,
13500,
15000,
20000,
25000,
27500,
3go00,
49000,
50000,
60000,

PPHZ2 (ATM) 0,1416=001 PPHe (ATM) 0,1482001%
IONIZATION POTENTIAL (1XCM) 95335,
PARTITIUN FUNCTION 0.2008¢001
ROSSELAND MEAN OPACITY (1/CM) 0,3026+000
ABS CO WAVE NUMBER A8S CO
(1/7CM) (1/C™M) (1/CM)
0,2026+001 70000, 0,1337+000
0,1693«001 75000, 0,2009+000
0,4835+001 80000, 0,1423+001
0.3869¢001 Q0U00. 0,19784000
0,2056¢001 100000, 0,1321+003
01236+001 125000, 0,7306+002
0,9910¢000 1%0000, 0,44636002
0,8085+000 1750600, 0,2926+002
0,4083¢000 200000, 0,2022+002
0.2409+000 300000, 0,6500¢001
0.1606+000 400000, 0,28664001

(ATM) 0,1004+002
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TABLE XIC g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 26,000°R AND 23,000 °R

PRESS(ATM) bu, LATHALPY 0,2808+¢006 (B8TU/LR) 0.1560+003 (XCAL/G)
TEMP (k) 25999, FHREE ENG «0,7530+4006 (BTU/LR) =0 ,41R4+0NS (KCAL/G)
TEMP (k) 14444, tNTRUPY 0.3976+00% (BTU/LReF) 039764002 (CAL/GeK)
DEN(G/MMI) 0.4697-004
UHN PFHN (ATM) 1ErM (1/0MV) PPHT (ATM) 0,5036¢002 PFE (ATM) n,¢7R9+0n1
1 n,5029+002 (U PPH2 (ATM) 0,4149«001 PFHe (ATM) N, 13X3=0ny
2 0N,5558+00N1 82271,
3 n,1716-001 97630, IONIZATIUN POTENTTAL (1/CM) ugays,
4 0,0000«000 103601, PARTITION FUNCTION N,.7003+901
5 0,n000e000 108257, ROSSELAND MEAN OPACTITY (1/CM) 0.25244000
WAVE NUMRER AB> CO WAVE NUMBER ABS CQ WAVE NUMEER AES C0
(1/Cm) (1/Cm) (1/CM) (1/0M) (1/C™) (t/CH)
1090, N,J400+003 11000, 0,9668+000 70000, 1,1927«000
1500, N,5955+002 12000, 0,8400¢000 75000, (432444000
2nqao, 0,3241+002 13500, 0,6978+000 &0000., 1,32114001
2%5ul, 0,2018+002 15000, 0.5923«000 QuULon, 1143719000
JInop, 0,1367+002 20000, 0.,1160¢001 100000, 11,20721«003
an(n, N,7368+y01 25000, 0,73179+000 125000, 1411194003
5non, n,a52y+y01 27500, 0.5841%000 1%s000n., 1,66374002
5500, 0,3675+001 shnng, 0,4835+000 175000, l,44+34002
énoop, 0,3030+001 40000, 0,2580+000 200000, N,3006+002
souvo, 0,1692+001 50000, 0.1622+000 300000, 1,99%3«001
1o0o00n, Ne1133+001 60000, 0.1214+000 400000, 'y,43664001
PRESS(ATM) 6y, ENTHALPY 0,2282+006 (BTU/LR) N,s12AB8+003 (KCAL/G)
TEMP (R) 2300y, PREE ENG =0,6384+006 (8TU/LR) «0,3547+0Nn3 (KCAL/G)
TEMP (k) 1277+, eNTROPY 0s3768+005 (BTU/LR=R) 0,3768640N2 (CAL/RwK)
DEN(G/CMX) 0n,5587-004
OHN PPHN (ATM) TErM (1/C¥) PPHT (ATM) 0,559%+00n2 PFE (ATM) 0,19%9+001
1 N,5505+00%2 [UKS PPH2 (ATM) 0,8490=001 PhHe (ATM) N,%914«002
2 1n,2125-0n1 82271,
3 N,Rqp2-002 97630, IONIZATION POTENTIAL (1/CV) ini18n,
4 N,7272-0N0% 108601, PARTITION FUNCTIOR Ne2001+001
5 0,0000e000 108257, ROSSEL AN MEAN OPACITY (1/CM) 0,1707+000
WAVE NUMREF Ab> (O WAVE NUMBER ABS CU WAVE NUMBER AKS CO
(1/Cv) (1/Cm) (1/Cm) (1/Cm) (1/CH) (1/CM)
inuyn, Ned107+u02 11009, 0.4730¢000 70640, H.1701000
1890, Ne1692+¢u02 12000, 0,4¢77¢000 75000, 1,4558+000
2non, 0 9054401 18500, 0.,37364000 BOCON. N,5U29+4001
2500, Ny557veu01 iboeo, 0.,3302+00U0 000N, H,54%64000
3nyn, Dy 8756+y01 27000, 0,5804¢000 inocon, 1,13%2+000
anrnn, N,2804+)01 25000, 0.,3712+000 125000, 1,1419+003
5nun, Ney17%4+001 27500, 0,8069+000 1500900, l,RO16«002
8500, N,1432+401 3u000, Boz2b804000 175600, i,f6"%1+4002
enon, N,1184+y01 40000, 0,1459¢000 200000, 0 ,38694002
grun, Ne717¢+u00 SN000u, 0,9926=001 JIN0000. ,1248¢002
1nnyn, N,5302+00 60000, 0., 8H9R=001 400000, 11,5473+001
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TABLE XIT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 20,000°R AND 16,000 °R

PRESS(ATM) 60, ENTHALPY 0,1966+006 (BTU/LB) 0,10924003 (KCAL/G)
TEMP (P) 20000, FREE ENG 0,5281+006 (BTU/LB) «0, 29344003 (KCAL/Q)
TEMP (k) 11111, ENTROPY 0,3624+005 (BTU/LBeR) 0.3624+002 (CAL/GeK)
DEN(G/CM3) 0,65860004
ORN PPHN (ATM) TERM (1/CM™) PPHT (ATM) 0,5861+002 PFE (ATM) 0.6017«000
1 0,5860+002 0, PPH2 (ATM) 0,1793+000 PFHe (ATM) 0.4505+002
2 0,5544s002 82271,
3 0,1708»002 97630, IONIZATION POTENTIAL (1/CM) 103871,
4 N,7817~003 103601 PARTITION FUNCTION 0,20004001
S5 0,00004000 108257, ROSSELAND MEAN OPACITY (1/CM) 0,9128=001
WAVE NUMBER AUS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (L/CM) (1/CM) (1/C™) (1/CcM) (1/cM)
inro0, 0,1048+002 11000, 0.,1905000 70000, 0,206384000
1500, 0,4364+001 12000, 0,1810¢000 7%000, 0,6246000
2000, 0423954004 13500, 0,1671¢000 80000, 0,7267¢001
2500, 0,15044001 15000, 0,1537«000 90000, 0,77154000
3000, 0,1028+008 20000, 0.,11584000 100000, 0.18244000
anpo, 0,5680+000 25000, 0,15104000 125000, 0,1701003
500N, 0,3525+000 27500, 0,1278000 150000, 0,10424003
5500, N,2885¢000 30000, 0,1099+000 175000, 0,68404002
6000, 0,2402+000 40000, 0,6802°001 200000, 0,47084002
8000, 0,2321+000 50000, 0,5425+001 300000, 0,1502002
10000, 0,20404000 60000, 0,68422001 400000, 0,65704001
PRESS(ATH) 60, ENTHALPY 0,1691+006 (BTU/LB) 0.9397+002 (KCAL/G)
TEMP (R) 16000, FREE ENG »0.3866+006 (BTU/LR) e0 21484003 (KCAL/Q)
TEMP (K) 8889, ENTROPY 0.34734005 (BTU/LB=R) 0.3473.002 (CALZGBw=K)
DEN(G/CMI) 0,8371-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,5922¢002 PFE (ATM) 0,6693900%
1 0,%922+002 e PPH2 (ATM) 0,6437¢000 PPHe (ATM) 0,1076%002
2 0,3908»003 82271,
3 n,7322=004 97630, IONIZATION POTENTIAL (1/CM) 108855,
4 0,49530004 103601, PARTITION FUNCTION 0.2000+4001
5 0,7248%005 108257, ROSSELAND MEAN OPACITY (1/CM) 0.2921-001
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
€1/CM) (1/CH) (1/cM) (1/CM) (1/cM) (1/7CM)
1000, 0,1155+001 11000, 0,4366=001 90000, 0,29640000
1%00, 0,5091+000 12000, 0,4361°001 75000, 0,97304000
2000, N,2849+000 13500, 0,42332001 80000, 0,11594002
2%0n, 0,1816+000 15000, 0,4018%001 90000, 0,12154001
3no0n, 0,1256+000 20000, 0,3192%001 100000, 0,2776¢000
4000, 0,7298-001 25000, 0.3126%001 125000, 0,2179+003
5000, 0,4652-001 27500, 0.,2781=001 1%0000. 0,13474003
5500, 0,38368=001 30000, 0.25162001 175000, 0,88594002
6non, 0,3220°001 40000, 0,2092=001 200000, 0,6030e002
8noon, 0,3547«001 50000, 0.2890%001 300060, 0,18964002
10000, 0,4285-0014 6U000, 0.6887=001 400000, 0,82564001
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TABLE XIL i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 13,000°rR AND 10,000 °R
PrRESS(ATV) b, ENTHALPY  (,1474+006 (BTU/LR) N,HBLIRY+0E (KCAL/G)
TeMp () 1400, FHEE ENG »0,2855+L06 (BTU/LR) N, 15864308 (KCAL/G)
TEMP (¥) 7227, EATROPY 06323C0+U0% (BTU/LR<FR) N,33IV*0NNe (CAL/GwK)
DEN{G/CMI)  DLIGp64-008
QnN PPRN (ATH) IERM (1/70V) PPHT (ATM) 0,5741«0n2 PFE (ATM) N.-913e0n2

1 NeS741«00¢ [US PPHZ (ATIF) 0,2582+0n1 Phkue (ATM) N,1941=-0R3
2 NJ17%53-004 82271,
3 n.1&%0.00n% 97630, IONTIZATIUGN PUTENTIAL (1/CH) 1hgal~,
4 N,1001e00'5 103601, PARTITION FUNCTION Nez0NU+uN]
S Na3cT1-Y0e 1068257, ROSSEL AMit) MEsM OPACTTY ¢1/CM) Den(R7=002
WAVE NIMFER ARS (O WAVe NUMBEK ABS CO WAVE NUMEER AS CO
(1/Cv) (1/C™) (1l/CM) (1/CV) t1/C™) (1/cM)
1nyn, Ne1390+000 11000, 0,9651-002 7000n0, ediriienno
18yn, tyt18/-001 17000, 0,v231=102 75u00, 0,13%9+001
egngn, N,34810=y01 15500, 0.9140=002 pOUON, ta16A1+002
2500, N,222/+-y01 19000, 0.t79R=y02 Q0000, ',1738+001
Inun, Na154/=-yu01 29000, 6.7871=002 100000, H,39454000
4nnn, Ne870A=002 25000, 0,66542002 125000, 1427554003
Sayn, Ny5628=1102 27500, 0.6583=007 180000, 11417544003
5&ufi, 1o8651=y02 3ug000, 0.7079=002 175000, 141171003
6nun, 1,3911<-0402 4n0000, 0,1159=001 200000, N,7630+002
sngn, n,6472=902 LU000, 0,2866=001 300000, ,22594002
10nun, i gyHB30=102 60000, 0.0945=001 4000u00, N,9b.i2+001
PRESS(ATM) 6u, ENTHALPY 04993124005 (BTU/LR) 0.5507+0n¢ (KCAL/G)
TEMP (F) 10001, FHEF ENG «0,1951+4006 (RTU/LPR) «N,10R4+N3 (KCAL/G)
TEMP (¥) 555n, tMTRUPY 0629424005 (BTU/LReR) N,2942+00¢ (CAL/GeK)

DEN(G/CMI)  0,1675-003

OHN PPN (ATM™) TExM (1/CV) PPHT (ATM) 0,4433+002 PFE (ATM) N,1307«003
1 n,44334002 0o PPHZ (ATM) 0,1%67+002 PFHe (ATM) n,41R5a(05
2 NM.5938=-007 B2271.,

3 Nn.,41Q1«0Dnb 97630, TONIZATION PUTENTIAL (1/CF) 1193c4,

4 n,15RB-()Nk 103601, PARTITION FUNCTION NerQ0L+00Y

5 n.4818-009 108257, ROSSEL ANL MEAN OPACYTY (1/CM) N,7094=013

WAVE NUMREF A> (O WAVt NUMBER AHS CO WAVE NIMBER AxS CN

(1s7cm) (1/Cm) (1/CM) (1/C™) (1/¢M) (1/70M)
ir0n, 1,395%=y02 11000, 0,0160=003 70600, 1,4444+000
i5un, N,175%7=ynN2 12000, 0,6961=003 75000, ",1479+001
2nyn, P,YH882=1003 13500, 0,7013=003 RUCNHN, 1 ,1771+002
25ur, 0N,6330-403 15000, (o7447-003 epuyn, Le1H52+400)
Jnon, N,4401~y03 26000, 0,1020=002 inocan, had2u0«00Q
4nyn, N,e8498=-y03 25000, UolbbEw002 125600, 1,41744003
5nqe, N,3631-003 27590, 0,2¢43=002 150090, 1,3198+003
S8un, Ne137/-uby SH000, 062994=002 17590, 422144003
6nrun, he1194-003 41000, 0,934Fren(? 20000, PeTlrlennd
Bnon N,273y=u04 Sup00, U, 2¢B41=001 Jouuon, 1 PEerTe0102
1000, feS€0/=uy03 68000, Ve¥SB2°0 01 40000, 1,9n7ie0Nn1
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TABLE XII j

THE COMPOSITION, OPACITY, AND -THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 6u, ENTHALPY 0,3456+005 (BTU/LB) 0,1920+002 (KCAL/G)
TEMP (R) 7000, FREE ENG «0,1235+006 (B8TU/LS) «N, 68604002 (XKCAL/G)
TEMP (K) 388y, ENTROPY 0,2258+U05 (BTU/LBeR) N,2258+002 (CAL/GeK)
DEN(G/CM3) 0,3496=903
QKN PPKN (ATM) TERM (1/CM) PPHT (ATM) 0,9268+001 PFE (ATM) 0.3298+007
1 0,9268+001 : 0, PPH2 (ATM) 0,5073+002 PFHe (ATM) 0,5803«008
2 0N,2249»011 82271,
3 N,1725+013 97630 IONIZATION POTENTIAL (31/Ch) 109448,
4 0,33680014 103601, PARTITION FUNCTION 0.2000+001
5 0,6510»015 1082587, ROSSELAND MEAN OPACITY (1/CM) 0,1276-005
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/7C™) (1/CMm) (1/CM) (1/CM) (1/CM) (1/CMm)
1000, 0,25%59-008 11000, 0,1369+004 70000, U,7¢23=001
1500, 0,1200-007 12000, 0.1811=004 75000, 0,24054000
2000, N,3%524=007 13500, 0,2656=004 80000, 1,28784001
2%00, 0,8020=007 15000, 0,3758=004 90000, 0,3011+000
3000, 0,1554=006 20000, 0,9993=004 100000, 0,6826¢001
4000, 0,4327=006 25000, 0,2224%003 125000, 0,R230+4003
5000, 0,9402=006 27500, 0,3177=003 150000, 0,8(032+003
5500, 0,1304<005 30000, 0,4445=003 175C00. 1,5807+003
6000, 0,1783-005 40000, 0.,1491«002 200000, 1,2307«003
ango, 0,4883-005 50000, 0.,4%97=002 300000, 0,6752+001
10000, 0,1008=004 60000, 0,1524+-001 400000, 0,2975+001
PRESS(ATM) 60, ENTHALPY 0,1778+005 (BTU/LB) 0.5878¢001 (KCAL/G)
TEMP (R) 5000, FREE ENG »0,8189+005 (BTU/LB) -0,45%0+002 (KCAL/G)
TEMP (K) 2778, ENTROPY 0,1993+005 (BTU/LRB=R) 0,1993+002 (CAL/G=K)
DEN(G/CM3) 0,5280-003
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,5815«000 PFE (ATM) 0,40R9«011
1 0,5815+000 0, PPH2 (ATM) 0,5942¢002 PFH= (ATM) 0,1018%012
2 0,7308=018 82271,
3 0,5777=021 97630, IONIZATION PUTENTIAL (1/CM) 109678,
4 0,46632022 103601, PARTITION FUNCTION 020004001
5 0,4553#023 108257, ROSSELAND MEAN OPACITY (1/CM) 0,4246-007
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cm) (1/7Cm) (1/CM) (1/CMm) (1/CM)
1000, 0,2248-009 11000, 0,9009=006 70000, 0,4658002
1500, 0,1023-008 12000, 0,1197«005% 75000, 0,1617«001
2000, N,2924-008 13500, 0,1764=005 ROONG, 1,1936+000
2500, 0,6490-008 15000, 0,2505=005 90000, N,2025=001
3n0n, 0,1230-007 20000, 0,6700=005% 100000, 0,4591=002
4000, 0,3293-007 25000, 0.,14942004 125000, 0,1231+004
5000, 0,6941-007 27500, 0.2135-004 150000, 0,12444004
5500, 0Ne9502-007 30000, 0.2988°004 175000, 0,9047+003
6000, 0,1263-006 40000, 0,1003=003 200000, 0,34554003
8noon, 0,3243=006 50000, 0,3092=003 300000, 0,59714000
10000, 0,6610=006 60000, 0,1025=002 400000, 0,2624¢000
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TABLE XTI k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
60 ATMOSPHERES FOR 3000 °R

PRFSS(ATH) 6u, EATHALPY 0,8968+004 (BTU/LR) N.s49R2+

' ‘ . f 0o 601 (xCAL/G)

;Ezs ::; iogg. FPHEE ENG =0,44244005 (BTU/LR) =0, 2458+0n2 (KCAL/G)

2 667. eNTROPY 0.1773+0G05 (BTU/LReR n P

DEN Ly uE) 0. Fedre003 L ) 37734002 (CAL/GeK)

Q;‘M :P:g (ATV) TExRM (1/C¥) PPHT (ATM) 0,8308°003 PFHE (ATM) N,0000+000

. ObeDNY 0 PPH2 (AT») 0,6000e00 PFHe M "

! heanint 82271 . 2 H (ATM) Nut}00e0ND

3 nr,nQ00+0N0 97630, IONIZATIUN POTENTIAL (1/CM) 106&7y

4 N,n000¢000 103601, PARTITION FUNCTION 0.”0600600

5 N,np0ype0ng 108257, ROSSELANU MEAN OPACTTY (1/CVM) 0,48GE«U40

WAVE &hMPEF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ArS CO
(1/Cr) (1/Cm) (1/CM) 1/Ccm) (1/C™) (1/cMm)
1nu0, Helf4u=011 iiooo0, Ved¥%24=008 20000, n,1571=004
1=un, 0.4459-011 1000, 0,379 008 75000, 1, Eelle004
2nae, n.1295-010 13%00, 0.,5711=008 RQMQN, 0,8262=003
2540, n,255/-u10 150090, 0.5106=008 epugn, N,A550e004
Inen, N,4665~010 ¢t000, 0.,2167=007 i1006qan, "e14°8a004
4nyn, 0.1}6n-009 25000, 0.4832=007 125000, N,a200+004
5000, 0.2595-009 7500, 0.0%06=007 170600, Ns2077004
5600, U,\SZC?G-UOQ Svoeo, U.v665=.007 175u90, ,15184004
QT‘UH. "c‘2?4"009 449000, [IIRYLLLINY. 200000, U,57724003
soun, Na1055=008 95000, 0,1000=005 300600, 1,1420=002

1004, Ne215u+(08 60000, 0,3814%005 400000, U, hE18=003



I00 ATMOSPHERES FOR 200,000°R AND 175,000 °R
PRESS (ATM) 100, ENTHALPY 0,2642+007 (BTU/LB) 0.,1468+004 (KCAL/G)
TEMP (R) 20000u, FREE ENG «0,1222+008 (BTU/LR) «0.,67894004 (KCAL/G)
TEMP (K) 111111, ENTROPY 0,7431+005 (BTU/LR=R) 0.7431+4002 (CAL/GeK)
DEN(G/CM3) 0,5529-005
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,3053=001 PPE (ATM) 1n,49684002
1 0,6731=002 O PPH2 (ATM) 0,5251=009 PPHe (ATM) 0,6718007
2 0,9278.002 82279,
3 0.14520001 97722, IONIZATION POTENTIAL (1/CH) 99958,
4 0,00004000 104119, PARTITION FUNCTION 0.9072+00¢
5 0,00004000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,2347=003
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/C™) (1/CM)
inon, 0e3773+002 iio000, 0,10124000 70000, 0,1553«002
1500, 0,1339+002 12000, 0,8229=001 75000, 0,1312«002
2000, n,6461+001 13500, 0,6223001 80000, 0,1119=002
2500, 0437324001 15000, 0,4848=001 90000, 0,83440003
3n0n, 023714001 20000, 0,2904=001 100000, 0,3192«002
4000, 0s11664001 25000, 0,1743=001 125000, 0,19168=002
5000, 0,6794+000 27500, 0,1400=001 1%0000, 0,1238=002
5500, 0,53%6+000 30000, 0,1146-001 175000, 0,84340003
6000, 0,4337+000 40000, 0,58852002 200000, 0,5988=003
8npn, 0,2467+000 50000, 0,3484=002 300000, 0,2017=003
i0non, Ne1270¢000 60000, 0,2256=002 400000, 0,9029=004
PRESS(ATM) 100, ENTHALPY 0,2393+007 (BTU/LB) 0,1330¢004 (KCAL/G)
TEMP (R) 175000, FREE ENG «0,1038+008 (B8TU/LR) «0,5766+004 (KCAL/Q)
TEMP (K) 97222, ENTROPY 0,7298+005 (BTU/LReR) 0:7298+002 (CAL/GeK)
DEN(G/CM3) 0,6320-005

QHN PPHN (ATM)

TERM (1/CM)

1 0,1104-003% 0.
2 0,13060001 82279,
3 0N,1766»001 97722,
4 0,0000e000 104119,
5 0,0000e000 110234,
WAVE NUMBEK ABS CO
(1/7CM) (L1/CMm)
1000, 0,538u+002
1500, 0,1919+002
2n0n, 0,9396+001
2500, 0,5395+001
Jnun, 0,3439+001
4000, 0,1700+001
snon, N,9884+000
5500, N,7851+4y00
enon, 0,6367+000
8ngon, 0.,3197+000
10000, 0,188u+000

TABLE XTI a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

PPHT (ATM) 0,41762001
PPH2 (ATM) 0,1058-008

PPE (ATM) 0,4998¢002
PPHe= (ATM) 0,155%=006

IONIZATION POTENTIAL (1/CM)

PARTITION FUNCTION

ROSSELAND MEAN OPACITY (1/CM)

WAVE NUMBER

(1/CM)
11000,
12000,
13500,
15000,
20000,
25000,
27500,
30000,
40000,
50000,
60000,

ABS CO

(1/CM)
0,1%500+000
0,1221¢000
0,9247=001
0,7212001¢
0,4471«001
0,2690=001
0,2163=001
0,1771=001%
0.9089=002
0,5368e002
0,3464=002

112

99353,
0.7%68+001
N,4702=003

WAVE NUMBER ARS CO
(1/7C™M) (1/CM)
70000, 0,2377«002
75000, 0,20042002
20000, 0,1706«002
90000, 0,1267=002

100000, 0,60%42002
125000, 0,3608.002
150000, 0,2312«002
175000, 0.1564-002
200000, 0,1195+.002
300000, 0,3673=003
400000, 0,1637=003




TABLE XIIT b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I00 ATMOSPHERES FOR 150,000°R AND 125,000 °R

PRESS(ATM) 100, ENTHALPY 0,2%45¢007 (BTU/LB) 0.,1191¢004 (KCAL/Q)
TEMP (R) 149999, FREE ENG =0,8572+4007 (BTU/LR) e0,4762¢004 (XKCAL/Q)
TEMP (k) 83383, ENTROPY 0071444005 (BTU/LReR) 0:71444002 (CAL/GeK)
DEN(G/CM3) 0,737%=005
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6229+00% PPE (ATM) 0,4997¢002
1 0,208900% (LY PPH2 (ATM) 0,2591=008 PPHe (ATM) 0,43282006
2 0,1990+001 82279,
J 0,2181.001 97722, IONIZATION POTENTIAL (1/CH) 98592,
4 0,0000¢000 104119, PARTITION FUNCTION 0.,6052¢004
5 0,0000e000 110234, ROSSELAND MEAN OPACITY (1/CM) 0.,1128e002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/7CM™) (1/CM} (1/CM) (14/CM) (1/CM) (1/7¢CM)
1000, 0,8489¢002 11000, 0,2370¢000 20000, 0,3916=002
1500, Ne2940e002 12000, 0,1931¢000 75000, 0,3293=002
2000, 0,1437+002 13500, 0,1464¢000 80000, 0,2796=002
2%00, 0,8289¢001 15000, 0+31343¢000 00000, 0,2067+002
3000, 0,5303+001 20000, 0,74532001 100000, 0,1336=001
4000, 0,2686+001 25000, 0,44952001 125000, 0,78750002
5000, 0,i540+001 27500, 0,3616=2001 150000, 0,%001-002
5800, 0,1226+001 30000, 0,2961=00¢ 175000, 0,3360=002
6n00, 0,99%64000 40000, 0,1517=002 200000, 0,23%9«002
8000, 0,502%+000 50000, 0,8929=2002 300000, 0,77%500003
10n00, 0,290067¢000 60000, 0,57360002 400000, 0,34440003
PRESS(ATM) 100, ENTHALPY 0,189%+007 (BTU/LB) 0,1053¢004 (XCAL/G)
TEMP (R) 124099, FREE ENG =0,6807+007 (BTU/LR) «0,3782+004 (KCAL/G)
TEMP (K) 69444, ENTROPY 0,6962+005 (BTU/LReR) 0:,6962+002 (CAL/R=K)
DEN(G/CM3) 0,8883+005
OMN PPHN (ATM) TERM (41/CM) PPHT (ATM) 0,1038¢000 PPE (ATM) 0,499084002
1 0.4401e004 0. PPH2 (ATM) 0,8230-008 PPH= (ATM) 0,1520e005
2 n,3267#002 82279,
3 N,2624m00% 97722, IONIZATION POTENTIAL (3/CM) 97893,
4 0,00006000 104119, PARTITION FUNCTION 0046244004
5 0,0000e000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,3479e002
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/7¢C™m) (L/CM) (1/CM) (1/CM) (1/CM) (1/CM)
1non, Ned333+003 11000, 0,4078¢000 70000, 0,7073+002
1500, 0,4851002 12000, 0,33260000 75000, 0,9927=002
2noo, 0,23874002 13500, 0,2525¢000 80000, 0,5016=002
enon, 0,13844002 15000, 0,15972¢000 90000, 0,36840002
3000, 0,8892+004 20000, 0,1378+000 100000, 0,35580001
4000, 0,4450+001 25000, 0,83242001 125000, 0,2070=001
5000, 0,2683+00% 27500, 0,6696004 180000, 0,1304=004
550N, 0,2084¢001 30000, 0.5481=001 175000, 0,8670002
6npn, 0,1606+004 40000, 0,2796e001 200000, 0,60520002
3000, 0,8606¢000 50000, 0,1635=001 300000, 0,1969=002
17000, N,5098+000 60000, 0,10432001 400000, 0,8733003

Hn3



|00 ATMOSPHERES FOR 100,000°R AND 90,000 °R
PRESS(ATM) 10v, ENTHALPY 0.1645+007 (BTU/LR) D,+9140+003 (KCAL/G)
TEMP (R) 100001, FREE ENG »0.,5093¢007 (BTU/LR) «0,2829¢004 («CAL/G)
TEMP (K) 555545, ENTROPY 0,6738¢005 (BTU/LR=R) N,6738¢002 (CAL/GeK)
DEN(G/CM3) 0,1308-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2212¢000 PFE (ATM) Nn,49R89+0N2
1 0,1255¢000 0, PPH2 (ATM) 0,4566-007 PFHe (ATM) N,7645e00%
2 N,%5960»001 82279,
3 N,3611~001 97722, IONIZATION POTENTIAL (4/CVF) 96204,
4 0,0000«000 104119, PARTITION FUNCTION 0,3526+0n1
5 0N,n000+000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,1517-001
WAVE NUMREK ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/C™) (1/CM) (1/CM) (1/CM) (1/CM) (1/CM)
1000, N,2452+003 11000, 0.7986+000 70000, 0,1467-001
1500, 0,9026+002 12000, 0,6519000 75000, 0,1224-001
200n, 0,4481+002 13500, 0,4950000 RO000, 0,1031=001
250n, 0,2616+002 15000, 0:,5039+000 Q0000 0,7509=002
Joon, 0,1690¢002 20000, 0,2982+000 100000, 0,1268+000
400N, 0,8532¢001 25000, 0,1801«000 125000, 0,7261«001
5n00, 0,5041+004 27500, 0,1447¢000 1%0000, 0,4511=001
5%500, 0,40830+00% 30000, 0,1383¢000 175000, 0,2944-001
6noon, 0,3286+003 40000, 0,5981=001 200000, 0,2072+001
gngo, 0,1678+001 50000, 0,3462°001 300000, 0,6696=002
10000, 0499744000 60000, 0.,2166001 400000, 0,2959=002
PRESS(ATM) 100, ENTHALPY 0,15449007 (BTU/LR) 0,8578¢003 (KCAL/G)
TEMP (R) 96000, FREE ENG w(0,4424+007 (BTU/LR) e0,2458¢004 (KCAL/G)
TEMP (K) 50000, ENTROPY 0,6631+005 (BTU/LReR) Ne6631002 (CAL/G=K)
DEN(G/CM3) 0,1232-004
OHN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,3298+000 PFE (ATM) N.49R4e002
1 0.,2105«000 0 PPH2 (ATM) 0,1136-006 PPHe (ATM) N,1697e004
2 0,7863-001 82279,
J 0,4038»001 97722, JONIZATION POTENTIAL (¢1/CW) 95477,
4 N NO00«0ND 104119, PARTITION FUNCTION 0,9133+0014
5 0,0000e000 110234, ROSSEL AND MEAN OPACTITY (1/CM) 0,2961=001
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER A4S CO
(1/7C~) (1/Cm) (1/CMm) (1/Cm) t1/Cm) (t/7¢cM)
1000, 032764003 11000, 0,1096+001 70000, 0,2067«00%
1500, D,1284+003 12000, 0,8Y46¢000 75000, 0,1720=001
2nun, 0,604%+002 13500, 0,1024¢001 RO000, 0,1447e001
25¢n, 0,354u0«(02 15000, 0,8143«000 90000, 0,1049«001
Inon, N,2298+002 20000, 0,4310%000 100000, 0,23R44000
4n0n, 0,13962+002 25000, 0,2599+000 125000, 0,1355+000
s5nyn, N,6883+001 27500, 0,2086¢000 150000, 0,R83%4=001
5500, P,550u¢u01 30000, 0.1703¢000 1750600, 0,5530e001
é6ngn, 0,0495+001 40000, 0,6568«001 200000, n,3635=001
Bnon, 0,230U+001 50000, 0,4930=001 300000, N,1287=001
10000, 0,1368¢001 60000, Cooli95=001 400000, 0,%486e002

TABLE XIIT ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
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TABLE XIT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
|00 ATMOSPHERES FOR 80,000°R AND 70,000 °R

PRESS (ATM) 100, ENTHALPY 0,14414007 (BTU/LB) 0,6008+003 (KCAL/G)
TEMP (R) 79999, FREE ENG ©0,3766+007 (BTU/LR) ©0,20924004 (KCAL/G)
TEMP (K) 44444, ENTROPY  0,6509+4005 (8TU/LR=R) 0065094002 (CAL/GeK)
DEN(G/CM3)  0,1389-004
OWN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,53724000 PPE (ATM) 0,49734.002
1 0,38%84000 0, PPH2 (ATM) 0,34652006 PPHe (ATM) 0,4258e004
2 0,10764000 82279,
3 0,4378004 97722, IONIZATION PUTENTIAL (1/CM) ve605,
4 0,00004000 104119, PARTITION FUNCTION 0,2785+001
5 0,00006000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,5646e001
WAVE NIMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER  ARS CO.
(1/CH) (L/CM) (1/CM) (1/CM) (1/CM) (1/6Mm)
1000, 0,45324003 11000, 0,1558¢00% 70000, 0,30250001
1500, 0,1688+003 12000, 0,12714001 75000, 0,2514001
2000, 0,84534002 13500, 0015464001 20000, 0,21080001
2%00, 0,49674002 15000, 0,12304001 90000, 0,15220001
3000, 0,32204002 20000, 0,6512¢000 100000, 0,49524000
4non, 0,16414002 25000, 0,39194000 125000, 0,27964000
500N, 0497454001 27500, 0,3141¢000 150000, 0,17224000
5500, 0078044001 30000, 0,25604000 175000, 0,11334000
6000, 0,63744004 40000, 0,12784000 200000, 0,76514001
8000, 0,32674001 50000, 0,73042001 300000, 0,25300001
10000, 0419454001 60000, 0,45562001 400000, 0411220001
PRESS(ATM) 100, ENTHALPY 0,13354007 (8TU/LB) 0074164003 (KCAL/G)
TEMP (R) 70000, FREE ENG «0,3121+007 (BTU/LB) ©0,17344004 (KCAL/G)
TEMP (K) 38889, ENTROPY  0,63664005 (BTU/LBeR) 0,6366¢002 (CAL/GeK)
DEN(G/CMS) 0,15952004

QNN PPHN (ATM) TEKM (1/0M)
1 N,7869¢000 0o

PPHT (ATM) 0,98064000
PPHZ (ATM) 0,1382¢008%

PPE  (ATM) 0,4981¢002
PPrHe (ATM) 0,1241003

2 0,1500e000 82279,

3 Nn,43700001 97722, IONIZATION PUTENTIAL (41/CV) 93540,

4 N,0000e000 104119, PARTITION FUNCTION 0e2492¢001

5 0,n000+000 110234, ROSSELAND MEAN OPACTITY (1/CM) 0,9688-0n4

WAVE NUMBEK ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/Cm) (L/CM) (1/CM) (1/CM) (1/CM)
14000, Ne6541¢y03 11000, 0,2306*001 70000, 0,46n52001
18019, 0,24534003 12000, 0,3160¢00¢ 75000, 0,3813e004
2000, Nell34¢003 13500, 0,2455¢001 20000, 0,3199«004
2%0n, Ne727¢¢002 i%000, 0,1954¢001 00000, 0,22496=0n1
snon, 0,47394002 20000, 0,1032+001 100000, 0,1162001
4000, 0e26419¢002 25000, 0,0188¢000 125000, 0,6516¢000
5N00, 0,1440002 27500, 0,4949¢000 1%0000, 0,40004000
5500, 0,1454¢002 30000, 0,4024¢000 175000, 0,2628+000
6non, Cova3ceu0y 4n000, 0,1991«000 200000, 0,16194000
3000, 0,4840400% 59000, 0,31128+000 300000, N,58%8e001
10M00, 0,2881+00% 60000, 0,6980=00% 400000, Ue2?2599=001
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TABLE XIII e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
|00 ATMOSPHERES FOR 60,000°R AND 50,000 °R

PRESS(ATM) 100, ENTHALPY 0,1217+007 (BTU/LR) 0.6762+003 (KCAL/G)
TEMP (R) 59999, FHEE ENG =0,2492+007 (BTU/LR) «0,1385¢004 (KCAL/G)
TEMP (K) 33333, EATROPY 0,6182+005 (BTU/LReR) 0,61R24002 (CAL/GeK)
DEN(G/CMI) 0,1883-004
QKN PPHN (ATM) TERM (1/CVM) PPHT (ATM) 0,2169«001 PPE (ATM) 0,4892+002
1 N,1913«001%1 0 PPH2 (ATM) 0,8593=005 PFHe (ATM) 0,4550«003
2 Nn,2196+000 82279,
3 0n,3662°001 97722, IONIZATION POTENTIAL (1/CM) 92229,
4 0,0000«000 104119, PARTITION FUNCTION D.R265+001
5 0,0000000 110234, ROSSELAND MEAN OPACITY (1/CM) 0.,1491+000
WAVE NUMBER ABS CO WAVE NUMBEK ABS CO WAVE NUMBER ARS CO
(1/C™) (1/CM) (1/CM) (1/CM) t1/Cc™M) (1/CM)
i000, 0,9900+003 11000, 0,0455¢001 70000, 6,7451«001
1500, N,3741+003 12000, 0,5373+001 75000, U,6157«001
2ngo, 0,1894+003 13500, 0,6177001 80000, 0,5217=001
2%0n, 0,11194003 15000, 0,3324+001 Q0U90, 0,36922001
3no0, 0,7308+002 21000, 0,1750«001 100000, 0,3313«001
4000, 0,3743+002 25000, 0.,1044+001 125000, 0,18474001
5000, 0,2232+002 27500, 0,6322+000 4%0000, 0,11334001
5%00, Ny1790+002 30000, 0,6747¢000 175000, N,7419+000
6000, 0,14644902 40000, 0,3300%000 200000, 0,%51334000
8000, 0,7513¢001 50000, 0,1850¢000 300000, 0,16534000
10n00, 0,7875+001 60000, 0,1136000 400000, 0,7333.001
PRESS(ATM) 100, ENTHALPY 0,4062+007 (BTU/LR) 0,5901+003 (KCAL/G)
TEMP (K) 50000, FREE ENG =0,1887«007 (BTU/LB) eN,1048¢004 (XKCAL/G)
TEMP (K) 27774, ENTROUPY 0,5609+005 (BTU/LReR) Ns5805¢002 (CAL/GeK)
DEN(G/CM3) 0,234>=004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6046+001 PFE (ATM) D,4698+002
1 0.,5730¢001 O PPH2 (ATM) 0,9334=004 PFHe (ATM) 0.,21&7«(002
2 0,3222¢000 82279,
J 0,14360001 97722, JONIZATION POTENTIAL (31/C™) 90682,
4 0,0000+000 104119, PARTITION FUNCTION 0,2118+0n%
5 0,0000+000 110234, ROSSEL ANU MEAN OPACTTY (1/CM) 0,22%52+000
WAVE NUMBEFR ABS CO WAVE NUMBER 4BS CO WAVE NUMBER ARS CO
(1/C™M) (1/CM) (1/CM) (1/CH) ti/cM) (1/7CM)
inoo0, 0,1540+004 11000, 0.3157+002 70000, 1,1263+000
1%00, 0,5888+903 12000, 0,Y590¢001 7500¢C, 1,40484000
2000, 0,2993+003 13500, 0,7454¢001 80000, 1,9749«001
2%00, 0,1777+003 15000, 0.,5925+001 900600, 1,637°9e001
3000, 0,1164+0403 20000, 0,3101+001 100000, 0,1190«002
angn, 0,5970+002 25000, 0,1836¢001 125000, 0,6606¢001
5000, Ne356%+002 27500, 0,14594001 150000, U,4058+001
5500, N,2863+002 30000, 0,1179¢001 175000, 1),26484001
6non, 0,2341+002 40000, 0,5693¢000 200000, 0,1631¢001
8nuon, 0,120u+002 50000, 0,3163+000 300000, 0,56584000
10ngn, 0,140484002 60000, 0.,1930¢000 400000, 026164000
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TABLE XII f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

|00 ATMOSPHERES FOR 40,000°R AND 30,000 °R

PRESS(ATM) 100, ENTHALPY 0,7893+006 (BTU/LB) Ns4385¢003 (KCAL/G)
TEMP (R) 40000, FREE ENG w0,13324007 (BTU/LR) ©0,7399¢003 (KCAL/G)
TEMP (K) 22222, ENTROPY 0,5303+005 (BTU/LReR) 0,5303¢002 (CAL/QeK)
DEN(G/CMI) 0,3347-004
OHN PPHN (ATM) TExM (1/CM) PPHT (ATM) 0,2112¢002 PFE (ATM) 0,39420002
1 0,2073+002 0 PPH2 (ATM) 0,1684<002 PPHe (ATM) 0,1248200%
2 0,3911000 82279,
3 0,0000e000 97722, IONIZATION POTENTIAL (1/CM) 9541,
4 0,00004000 104119, PARTITION FUNCTION 0,2038+004
S 0,0000e000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,59824000
WAVE NUMBER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (L/Cm) (1/CM) (1/Cm) (1/CM) (1/7¢m)
1000, 0,21824004 11000, 0.18450002 70000, 0,2090¢000
1500, 0,8442+003 12000, 0,1536¢002 75000, 0,1873000
enoo0, 0,4171003 13500, 0,1193«002 80000, 0,3667000
2%00, 0,2491+003 15000, 0,9473¢001 90000, 0,71144002
3000, 0,1636+003 20000, 0,4933¢004 100000, 0,54124002
4n00, 0,84444002 25000, 0.,2908¢001 125000, 0,29964002
5000, 0,5%50504002 27500, 0,2307001 150000, 0,18304002
8s00, 0,4083¢p02 30000, 0,1861¢004 17%000, 0,12006002
énon, 033139002 40000, 0,8980e000 200000, 0,82954001
8Nu0, 0,3540¢002 50000, 0,5018¢000 300000, 0,2670+001
10004, 0,2247+002 60000, 0,3097¢000 400000, 0,31824001
PRESS(ATM) 100, ENTHALPY 0,3787+006 (BTU/LR) 0,210400n3 (KCAL/G)
TEMP (R) 30001, FREE ENG «0,8798+006 (BTU/LR) «0,4888+003 (KCAL/G)
TEMP (K) 16667, ENTROPY 0,4195+005 (BTU/LBeR) 0,4195¢002 (CAL/GeK)
DEN(G/CMI)  0,6479=y04
QWN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,67614002 PPE (ATH) 0,1615¢002
1 0n,6736¢002 0 PPH2 (ATM) 0,4462200% PEne (ATM) 0,38R4e0n1
2 1,22194000 82279,
3 N,?515+001 97722, JONIZATION POTENTIAL (1/CM) 92954,
4 0,00004000 104119, PARTITION FUNCTION 0420074004
5 0,0000e0000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,68144000
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cw) (1/Cm) (1/CM) {1/CMm) (i/Cm) (1/0M)
inun, 0,9056+003 11000, 0.,1382¢002 70000, 0,33244000
i%yn, 0,3644+003 12000, 0.,1161002 75000, 0,54610000
enuve, D,1893+003 13%00, 0,9131+001 80000, 0,44154001
2500, Nelldne(03 15000, 0,7333+0014 90000, 0,56984000
300N, 0,7627¢002 20000, 0,3949¢001 100000, 0,2346¢003
400N, 0,3997<002 25000, 0,2410001 125000, 0,12984003
snun, D,2415+002 27500, 0,1947«Q01 150000, (,79334002
5500, N,19454002 3u000, 0,16004001 175000, 0,%2n24002
sngn, n,1595+002 40000, 0,8508+000 2n0000, 0,3593«002
angon, 0,84594001 50000, 0.,5036+000 300000, 0,1153+002
zgngpn, 0,5296+004 6u0000, 0,34784000 400000, 0,5058¢001
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TABLE XII[ g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
|00 ATMOSPHERES FOR 26,000°R AND 23,000 °R

PRESS(ATM) 100, ENTHALPY 042711+006 (BTU/LR) 0,1506+003 (KCAL/G)
TEMP (R) 25999, FREE ENG »0,72504006 (BTU/LB) «0,4078+003 (KCAL/G)
TEMP (K) 14444, ENTROPY 0,3834+005 (BTU/LRwR) 0.3831+002 (CAL/GeK)
DEN(G/CM3) 0,7933-004
OMN PPHN (ATM) TEKM (1/CV) PPHT (ATM) 0,8023¢002 PFE (ATM) 0,6804+00%
1 0,R811+002 0 PPH2 (ATM) 0,1216+000 PFHe (ATM) 0,3243+0N1
2 0,9%09.001 82279,
3 n,2012~001 97722, IONIZATION POTENTIAL (1/CV) 96761,
4 0,0000e000 104119, PARTITION FUNCTION 0.2003+001
5 0,00004000 110234, ROSSELAND MEAN OPACITY (1/CM) 1n,9509+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) {1/CM) (1/CM) (1/CM)
1000, 02878003 11000, 0,1980+001 70000, 0,38974000
1500, Ne1199+003 12000, 0,1742+001 75000 0,90H2«000
2noo0, 0,6449002 13500, 0.,1471+001 R0G0O0., 0,937%5+001
2%00, 0o3989+u02 15000, 0.,3885«001 90600, 0,1059«001
3ngo, 0,2687+002 20000, 0,2176+001 100000, 0,3462¢003
4000, 0,1437+002 25000, 0,1578+001 125000 0,19184003
5000, 0,86812+001 27500, 0.,1133+001 150600, 0,1173+003
550N, 0,7140+y01 3o0oo0o0, 0,9479+000 175000, 0,7691¢002
6000, 0,5887+001 40000, 0.5241¢000 200600, 0,83n74002
soon, 0,3335+001 %G0090, 0,3413+000 300000, 0,1698¢002
10n0n, 0,2292+001 60000, 0,2705000 400000, Ue7409«001
PRESS(ATM) 10U, ENTHALPY (0.,2239+006 (BTyU/LR) 0,1244+003 (KCAL/G)
TEMP (R) 23000, PREE ENG «0,0146+006 (BTU/LB) o0 3414003 (KCAL/G)
TEMP (K) 1¢770, ENTROPY 0,3646+005 (BTU/LReR) 0,3646¢002 (CAL/GeK)
DEN(G/CMI) (0,9373-004
GHN PPHN (ATM) TERM (1/7CM) PPHT (ATM) 0,9431+002 PFE (ATM) 0.2712+001
1 N,9426+002 0 PPH2 (ATM) 0,2409+000 PFHe (ATM) 0,2079%001%
2 0,3576=001 82279,
3 0,1217=001 97722, IONIZATIUN POTENTIAL (1/CM) 100028,
4 0,n000+000 104119, PARTITION FUNCTION N.2001+001
5 0,0000¢000 110234, ROSSEL ANL MEAN OPACTITY (1/CM) 0,3698+0N0
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER Ax§ CO
(1/CM) (1/Cm) (1/CM) (1/Cm) (1/CM) (1/CM)
inpn, 0,8395¢002 11000, 0,9716+000 70000, 0,4519¢000
1500, Ne3473¢002 12000, 0,6911000 75000, 0,1267004
enoo, 0,1863+002 13%00, 0,7918+000 A0000, U,14254002
2500, 0,1400+y02 15000, 0,7090000 00600, 0,1%40e001
3noo, 0.9664+001 20000, 0.,1096001 100000, 0,38164000
4ngn, 0,5311+001 25000, 0.7214%000 125000, 0,2378+003
5000, 0e3317+u01 27500, 0,6038¢000 150000, 0,14%64003
5500, Ne2708+001 30000, 045132+000 175000, 0,9551¢002
anopn, 0,2247+001 40000, 0.3013«000 200000, 0,6578¢002
8ngyo, 0e1396001 50000, 0,2141000 300600, N,2098¢002
i0no00, 0,1072+4y01 60000, 0,2081+000 400000, 0,9119¢001
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TABLE XII h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
100 ATMOSPHERES FOR 20,000°R AND 16,000 °R

PRESS(ATM) 100, ENTHALPY 0,1949#006 (BTU/LB) 0.3083¢003 (KCAL/G)
TEMP (R) 20000, FREE ENG «0,5078+006 (BTU/LR) «0,2821+003 (KCAL/Q)
TEMP (K) 11411, ENTROPY  0,3514400% (BTU/LReR) 0,3514¢002 (CAL/GeK)
DEN(G/CMS) 0,1102-003
OWN PPWN (ATM)  TEKM (1/CM) PPHT (ATM) 0,9785¢002 PPE (ATM) N,5146¢000
1 0,97844002 0o PPH2 (ATM) 0,4999¢000 PFHe (ATM) 0,1018000%
2 N,9247¢002 82279,
3 0,28172002 97722, IONIZATION POTENTIAL (1/CW) 103148,
4 0,76180003 104119, PARTITION FUNCTION 0.,20004001
S 0,0000000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,2005+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/7CM) (L/7CM) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,2091+002 11000, 0,4068000 %0000, 0,55474000
1800, 0.8974¢001 12000, 0,3898000 75000, 0,1730e001
2000, 0,4933¢001 13500, 0,3635¢000 20000, 0,2026¢002
2500, 0,3103+00% 15000, 0,3366¢000 90000, 0,21444001
3000, 0,24244001 20000, 0,2%68¢000 100000, 0,5025000
4000, 0,1167+001 2%000, 0,3029¢000 125000, 0,26914003
5000, 0,733%5+000 27500, 0,2593¢000 150000, 0,4753¢003
5800, 0,7823+000 30000, 0,22524000 175000, 0024500003
6000, 0,6527+000 40000, 0,1451000 200000, 0,788084002
8000, 0,47864000 50000, 0,1231¢000 300000, 0,2501002
1000n, 0,42624000 60000, 001716000 400000, 0,1033002
PRESS(ATM) 100, ENTHALPY 0,16764006 (BTU/LRA) 0093434002 (KCAL/G)
TEMP (R) 16000, FREE ENG @0,3709+006 (BTU/LR) «0,20604003 (KCAL/QG)
TEMP (K) 6889, ENTROPY  0,33664005 (BTU/LReR) 0,3366¢002 (CAL/GeK)
DEN(G/CMS) 0,140%=003
CWN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,9805¢002 PPE (ATM) 0,8834001
1 0,9805¢002 0o PPH2 (ATM) 0,1765¢001 PPHe (ATM) 0,2384¢002
2 0,64630003 82279,
3 N,11040003 97722, IONIZATION POTENTIAL (1/CM) 106542,
4 N,07580004 1041419, PARTITION FUNCTION 0020004004
8 0,0000e000 110234, ROSSELAND MEAN OPACITY (1/CM) 0,6506e004
WAVE NUMRER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
_(1/CM) (4/CM) (1/CM) (1/CM) (1/CM™) (1/7¢M)
1000, 0,24700001 11000, 0,9429%001 20000, 0,82n44000
1800, 0,1093+00% 12000, 0.94410001 75000, 0,26894001
2n0n, Ne6424¢000 13%00, 0,91890001 A0000, N,31A34002
2800, 0,3997¢000 15000, 0,87382001 90000, 0,333%001
angn, 0,2770+000 20000, 0,69732001 100000, 0,76056000
4000, 0,1553+000 25000, 0,65782001 125000, 03693003
5000, 0,99152001 27500, 005913001 150000, 0,2276003
5%00, 0,8185001 30000, 0,54132001 175000, 0,1500003
6nQ0, N,6872=00% 40000, 0,452600% 200000, 0,1011003
a000, 0,7669=001 50000, 0.,7309=001 300000, 0,3127«002
10n00, 0,9223=001 60000, 0,18469000 400000, 0,13454002
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TABLE XIIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
100 ATMOSPHERES FOR 13,000 °R AND 10,000 °R

PRESS(ATM) 100, ENTHALPY 0,1429+006 (BTU/LR) 0.7936+002 (KCAL/G)
TEMP (R) 13000, FREE ENG »0,2737+006 (BTU/LR) eN,1521+0n3 («CAL/G)
TEMP (K) 7222, ENTROPY 0,3204+00%5 (BTU/LReR) 0.3204¢002 (CAL/G=K)
DEN(G/CM3) 0,1816=003
QGHN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,9318+002 PFE (ATM) 0,7628%002
1 n,Q0318+002 0o PPH2 (ATM) 0,6802+001 PFHe (ATM) 0.,4064003
2 Nn,?241+004 82279,
3 Nn,7949e005 97722, IONIZATIUN POTENTIAL (1/CV) 108291,
4 0,1466+005 104119, PARTITION FUNCTION 0,20Nn0+001
§ N,1236+2006 110234, ROSSEL AND MEAN OPACITY (1/CM) 0,1773-001
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/C™M) (1/CM)
1000, N,2908+000 11000, 0,1896=001 70000, U,1107«001
1500, 0,1292+4000 12000, 0,1936=001 75000, ,3679¢001
2000, 0,7267-001 13500, 0,1920=001 80CON, (1,44124002
2500, 0,46%1-(01 15000, 0,1852=001 90000, L,4616¢001
3non, 0,3231-001 20000, 0s1574°001 100000, 0,9U454001
4000, 0,1819001 25000, 0,14640001 12500n, 0,46R04003
5n00, 0,1173-001 27500, 0,15312001 150000, 0,3U744003
5500, 0,970u=002 30000, 0,1615-001 175C00., (1,20544003
enon, 0,8161=002 40000, 0,2902-001 200000, 0,12v64003
gnon, 0,1355-001 50000, 0,7473~001 300000, V,36%2+002
10000, 0,178y=001 60000, 0,2362+000 4c00Q0, C,15%2002
PRESS(ATM) 100, ENTHALPY 0,8934¢005 (BTU/LB) 0.4963¢0n2 (KCAL/G)
TEMP (R) 10001, FREE ENG o0,1886+006 (BTU/LR) e 10484003 (XCAL/G)
TEMP (K) 5556, ENTROPY 02779005 (BTU/LReR) 0,2779002 (CAL/GeK)
DEN(G/CM3) 0,2971=003
QHN PPHN (ATM) TERKM (1/CM) PPHT (ATM) N,865644002 PFE (ATM) 0,1595+¢003
1 N,s5644002 O PPH2 (ATM) 0,3430+002 PFrm (ATM) 0,16%5a«0n4
2 0N,1469«006 82279,
3 0,6060=008 97722, TONIZATION POTENTIAL (1/CV) 10929x,
4 0,20%62008 104119, PARTITION FUNCTTION 0,2000+003
5 N,22R8=(0Y 110234, HOSSELANL MEAN OPACITY (1/CM) 0.1364=002
WAVE NUMREFR ABS CO WAVE NUMBER ABS CuU WAVE NUMBER ARS CO
(1/C™) (1/CM) (1/Cm) (1/7C™) (1/C™) (1/cm)
1000, N,7146+-002 11000, 0,1149+002 70000, He1004e001
1%00, De3176=902 12000, 0,1¢33=002 75000, 0,3343¢001
2nan, 0,1787=y02 13500, 0,1839=002 ROLODN, U,40N1002
2%0n, Nell44-y02 15000, 0,1448=002 00000, N,a1R5«001
Inon, ),795%=003 21000, 0,2119=002 100000, 1,9490¢000
4n0n, 0,4517-003 25000, 0,36682002 125000, U,7331003
5000, N,29731-003 27500, 0,49372002 150000, 1,5901+003
550N, 0,252¢=003 30000, 0,6647#2002 175000, 1,41254003
6nyn, 0,2201=003 40000, 0,2104°001 200000, ,720424003
8000, 0,6878-003 50000, 0,6413-001 3oouon0, N,33¢44002
10000, n,1089=-002 60000, 0.2120+000 400000, n,14306002
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TABLE XIIT j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I00 ATMOSPHERES FOR 7,000°R AND 5,000 °R

PRESS(ATH) 10u, ENTHALPY 0032694605 (BTU/LR) 018164002 (KCAL/G)
TEMP (H) 7000, FREE ENG w0,131984006 (BTU/LR) e, 66584002 (KCAL/G)
TEMP (K) 3689, ENTROPY  (,217900% (BTU/LReR) 021792002 (CAL/GwK)
DEN(G/CMZ)  D,%932-003

OHN PPHN (ATH)  TERM (1/CM) PPHT (ATH) 0,12194002  PFE. (ATHY n.9828e007
1 n,1219¢002 0o FPR2 (ATP) 0,87B14002 PExe (ATNY 0,87880008
2 p,P9%0.011 82279,

3 n,2103~013 97722, TONIZATION: POTENTIAL (31/CP) 109846,
4 Nn,N6%8e014 104119, PARTITION FUNCTION 0.7000080%
S 0,2405%»015 110234, ROSSELAND MEAN OPACTITY (320M) (,2§4%w009

WAVE NUMBER A8S CO WAVE NUMBER ABS CO WAVE NUMBER An CD

(1/¢™) (1/Cm) (1/CH) (1/CM) (3/0M) CLIOMY

1000, 0,5100-008 11000, 0,27092004 yooon, U,14424000
1500, 0,23952007 12000, 0,3%92=004 75000, 0,46034000
2n¢n, 0,7034-007 13500, 0,52782004 BOOOO., 0,5746000%
2800, n,1601-006 15000, 0,7479=004 000N, 0,A010#000
3ngn, N,3408=000 20000, 0,1993=003 100000, 0,13534000
anpn, NeB637=006 2%009, 044380003 125000, 0,1393+004
‘5AU0, Ns18772005 27500, 0,63412003 180000, 0413716004
5800, Ne2603°909 30000, 0,88720003 175000, Ne992¢0003
engn, 0,3499005 40000, 0,2977e002 200000, 0,39064003
annn, Ne681=009 50000, 0,9177=002 3nouoo, i1oR9I184001
10000, Ny1991=004 6u000, 0.30412001 400000, 0,3800e001

PRESS(ATM) 10v, ENTRALPY 0,1767+400% (BTU/LB) 0.98474001 (xCAL/G)

TEMP () 5000, FREE ENG #0,7935+005 (BTU/LR) «0,4408+002 (KCAL/G)

TEMP (k) 277», ENTROPY  N,1940+005 (BTU/LReR) 0,49404002 (CAL/GeK)

DEN(G/CMI)  0,8810e003 :

OHN PPN (ATM)  TEWNM (1/CM) PPHT (ATM) 0,7916¢000 PFE (ATM) N,46490014
1 0,75164000 0o PPH2 (ATM) 0,99254002 PhH= (ATM) N,3406e012
2 0,9406°018 82279,

3 n,7918.02% 97722, IONIZATION PUOTENTIAL (1/CVM) 109878,
4 0,46080027 104119, PARTITION FUNCTION 0,20004001
5 n,1242002% 110234, ROSSELANU MEAN OPACITY (1/CM) 0,9044<007
WAVE NUMRER A8S €O WAVE NUMBER ABS CO WAVE NUMBER As8 €O
(1/CM) (1/Cm) (1/CM) _ (1/CM) t1/cv) (1/0M)
ingpn, Nyd789=009 11000, 041919005 70000, 0,403%+001
1890, N,248=y08 12000, 0025499005 75000, 0,34450003
2nun, n,622vey08 135500, 0,3757=00% 20000, 0,41234000
2%un, Ny1382=007 15000, 0,53352008 90000, 0,43132001
3ngn, Ne2619°007 20000, 0,1427=004 100000, 0,9778002
4npn, Ny7084=ub7? 25000, 0.31820004 125000, 0,20534004
snyn, N, 147 =u06 27%00, 0,45472004 150000, 0,2077004
580N, floeligemnung 39000, 0.63642004 175000, 0,1510004
anue, FNerBG = 0n 4 qnn, (o”136003 200000, 0,%7644003
s0up, L et K& cmuA S 000, Gottbhen(3 3nooon, i,77634000
10000, Peldlo-un> hoany, Oszlny=lg? 400000, 035634000
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TABLE XIIT k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
|00 ATMOSPHERES FOR 3000 °R

PRFESS(ATM) 10v, ENTHALPY 0489689004 (BTU/LR) N, 49R2+yN1 (WCAL/G)
TEMP (F) 3001, FhEE ENG »0,4272¢00% (BTU/LR) eN,2373+00¢ (¥CAL/G)
TEMP (k) 1667, eNTROPY 0,1723+005 (BTU/LReR) N,3723+002 (CAL/GmK)
DEN(G/CM3) 0,1474002
OWN PFEN (2TH) TExM (1/C¥) PPHT (ATM) D0,1073«002 PFE (ATM) 0,n(00«000
1 Nn,1073=0n2 0, PPH2 (ATM) N,31000+003 PFHw (ATM) N,0u00«0ND
2 0,n000«000 82279,
3 0.0000e000 97722, JONIZATION POTENTIAL (1/CM) 1119467y,
4 0,n000s000 104119, PARTITIUN FUNCTIUM fslUNBe0ND
5 N,n0006000 110234, ROSSELANY MEAN OPACTTY (1/CM) N,10%64=0ny
WAVE NIIMREW AbS LO WAVE NUMHER ABS CO WAVE NUMBRER aAns €0
(1/CM) (1/C) (1/CH) (1/C¥) (1/CM) (1/rm)
1000, Neé236=011 11000, 0,0¢91»008 70600, NyX841e004
1500, 0,9%74=011 12000, 0.0347=008 75000, 1,1176w003
enun, 0y2594=010 13500, 0,1¢29°007 eaQouOn, Ne1347=y02
2%0n, ",5502-010 15000, Uel7442007 Q000 N,14ryenN3
Inudn, Ne1004=009 20000, 0,406830007 100000, Uy 3iv5«n4
4angpn, N, 2®%3y=009 25000, 0,1040«006 12%000., 1,3433s0n4
sngn, 0e545482409 27500, Vel488=000 1%0000, 1,3479euN4
5%n, N,69%59vey0y 30000, 0,2060=006 175000, 025304004
enue, Ne9153=009 49000, 0.6Y799006 200000, N,Q83740N03
anyn, Ne227u~u0b 55000, 0,2152°005 J00000, 1,18729=002
10n0n0, 0,6626=00b 6N000, Ue7131005% 4n0000. 0,7934003
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TABLE XIV a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 200,000°R AND 175,000 °R
PRESS(ATM) 25u, ENTHALPY 0.2@410007 (BYU/LR) 0,1487+004 (KCAL/B)
TEMP (R) 200000, FREE ENG #0,11494008 (BTU/LR) “0,63840004 (XCAL/G)
TEMP (k) 111111, ENTROPY 0,7067+00% (BTU/LReR) 0470670002 (CAL/BeK)
DEN(G/EM3)  0,1383-004
QHN PPHN (ATM) TERM (1/CV) PPHT (ATM) 0,1317000 PFE (ATM) 01,124y¢003

1 N,3987¢001 0 PPH2 (ATM) 0,9772%008 PFHe (ATM) 0,98712006
2 N.54%3.001 82309,

3 n,3781000% 98068, IONIZATION POTENTIAL (1/CM) 96112,

4 0,0000¢000 1060482, PARTITION FUNCTION 0.66%7+001

5 N,n000¢000 117646, ROSSELAND MEAN OPACITY (1/CP) P.1394«002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NURBER ARS 'CO

(1/70M) (4/Cn) (1/7CM) (1/CM) t1/CcM) (1/CN)

1000, 0,2389¢003 11000, 0,619%5¢000 70000, 0,903u7s002

1500, 0,6387¢002 42000, 0,5033¢000 75000, 0,7857.002

2000, 0,4053+002 13500, 0,3501+000 40000, 0,8098a002

2500, Q,23154002 15000, 0,34034000 900080, 0,49920002

anon, 1,14696002 20800, 0,17584000 100000, 0,48830003

4np0, 0,7205¢004 25000, 010535000 125000 S:233 w008

5000, 0043650008 27500, 0,8450¢001 180008, 0,7208+002

5800, Ne3300e001 30000, 0,69120001 179600, 0,49714002

éngn, 0,2670+001 40000, 0,35400004 200000, 0,3899+002

8no0o, 0,1330+003 50000, 0,2092%004 300000, Poi880e002

10000, 0,77824000 60000, 0,13530001 400000, 0,93¢8e003
PRESS(ATM) 2%, ENTHALPY 0,2393¢007 (BTU/LB) 043292004 (KCAL/G)
TEMP (R) 175000, FREE ENG ©0.97414007 (BTU/LB) «0¢54124004 (¥CAL/G)
TEMP (K) y7222, ENTROPY  0,6033+4005 (BTU/LB®R) N:69336002 (LAL/OeK).
DEN(GR/CMS) 0,15810004
OWN PPHN (ATM)  TERM (4/CM) PPHT (ATM) 0,18694000 PPE (ATM) 0,2249¢003

1 n,65380001 0o PPH2 (ATM) 0,2120%007 PFMe (ATM) 0,23020008
2 N,7737+00% 82309,

3 n,44100001 98068, TIONIZATLON POTENTIAL (4/CM) 98236,

4 0,n000e000 106062, PARTITION FUNCTION 0571864001

S 0,0000e000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,2788¢002
WAVE NUMRER ABS CU WAVE NUMBER ABS CO WAVE NUMBER ARS CO

(1/CM) (L/CM) (1/7CM) (1/CM) (1/CM) (1/6M)

Lnun, 0,33640y03 11000, 0,9164¢000 90000, 0,14240004

1800, Pe1202¢008 12000, 0,7453+000 75000, 0,1200000%

2non, NedE330002 13500, 0,66154000 #0000, 044074000

2800, 0,33430002 15000, 005205000 00000, 0,75612002

3non, 0,2128+002 20000, 0,2703¢000 1000600, 0,35902-001%

4000, 0,1049¢p02 25000, 0,1623+000 125000, 0,2140«00%

5000, 1,6086ey01 27500, 0,1304%000 150000, 0,1371=001

Ss00, N,4830U+001 30000, 0,1067+000 175000, 0,9277«002

6000, 0,3013¢00% 40000, 0,5463=001 200000, 0,6550-002

¢nga, 0,1959+¢004 50000, 0.3222=004 300000, N,2178=002

14000, Ne1150¢003 60000, 0,2077=001 400000, 0,9706«003
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TABLE XIV b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
250 ATMOSPHERES FOR 150,000°R AND 125,000 °R

PRESS(ATM) 25u, ENTHALPY 0,23143+007 (bTU/LR) N,1191+004 (KCAL/G)
TEMP (F) 149999, FNEE ENG =0,8026+007 (bTU/LR) eN.4459+004 (KCAL/G)
TEMP (k) 83333, tNTROPY 0,6780+005 (BTU/LRek) 0.,6780+002 (CAL/GeK)
DEN(G/CM3) 0,1845-y04
OWN PPHN (ATM) TERM (41/CM) PPHT (ATM) 0,2847+000 PFE (ATM) N,1249003
1 0,1196¢000 0 PPH2 (ATM) 0,5413-007 PFHe (ATM) 0,62R2005
2 0,1155¢000 82309, _
3 0n,4960¢003% 98068, IONIZATION POTENTIAL (1/CV) Y4134,
4 0,n0004000 106062, PARTITION FUNCTIOM N.47461+001
S 0,0000¢000 117646, ROSSELANU MEAN OPACITY (1/CM) 0,65A9=002
WAVE NUMREP ABS €O WAVE NUMBER ABS CO WAVE NUMFER A=S CO
(L/CM) (1/CM) (1/Cm) (1/CM) (1/CM) (1/CM)
1000, 0,5080+003 11000, 0e1444+001 70100, ,72326«001
1500, Ne1B827+003 120600, 0,1415¢001 75000, 0,1955«001
2nco, N,69094002 13500, 0,1086+001 80CO0. Pe1660e001
2%00, n,5128+002 15000, 0.65644000 90000, 0,1226=001
300N, D,3275¢002 20000, 0,4471000 100Co00, 0,7777=001
4000, NeglbR28+002 25000, 0,2691+000 125000, 0,4545«001
snQn, N,9461+001 27500, 0,2163+000 150000, 1,2911-001
5%00, D,75214001 30000, 0,1770«000 175000, U,1955001
6ngn, Ny6104+001 40000, 0,9046+-001 200000, N,1373«001
anon, 0,3071+001 50000, 0,5315«001 300000, 0,4579002
10000, N,1809+001 6ug0no0, 0,5410=001 400000, 0,2003«002
PRESS(ATM) 250, ENTHALPY 041694007 (BTU/LR) N,1082+004 (KCAL/G)
TEMP (R) 124999, FREE ENG =0,6352¢007 (BTU/LR) o ,3529+UNa (KCAL/G)
TEMP (K) 6Y44a, ENTROPY 0.0597+005 (BTU/LReR) 0:,6597¢002 (CAL/G=K)
DEN(R/CM3) 0,2215-004
QHM PPHN (ATV) TEXM (1/CM) PPHT (ATM) 0,46%53«000 PFE (ATM) N,1248+003
1 Nn,?536+000 04 PPH2 (ATM) 0,1798=006 PFH= (ATM) 0,2144=004
2 N,1843000 82309,
3 n,a738¢001 98068, IONIZATIUN POTENTIAL (1/CV¥) Y2683,
4 0,0000e000 106062, PARTITION FUNCTION 0.9828¢0n1
5 0,0000e000 117646, ROSSELAND MEAN OPACITY (1/CM) 041972=0n%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER A=S Cn
(1/C™) {1/Cm) (1/CM) (1/C™M) (1/Ccm) (1/cM)
in0n, Ne8303+403 11000, 0,3102+001 70000, 0,41460001
1500, 01,30114003 12000, 0.2558¢001 75000, 0,3473=-001%
2no0n, N,1477+4003 13500, 0,1969+001 e00N0, 0,2938=001
2500, N,8542+002 15000, 0,1557¢001 0000, 0,?21%7=001
Jnyn, 0,5478+4002 20000, 0,6168+000 in0uv00, nN,?015+000
4000, Ne27354y02 25000, 0,49212000 125600, 141172000
5000, 0,1601+002 27500, 0.3954+000 180000, (e7343=0N1
5500, 0,1275+002 3up00, 0,3234¢000 175000, 0,8977001
6non, 0.1037+002 49010, 0,1646+000 200000, U,3425=001
8ngn, N,5248¢u01 50006, 0.,¥607=001 3noGon, ,1114=001
10000, 0,309n+001 6uU0n0, 0-64121+=001 400000, 0,4941e002
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TABLE XI¥Y ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR

100,000°R AND 90,000 °R

PRESQ(ATM) 250, EATHALPY 0.1642+007 (BTU/LR) 0.9120¢003 (KCAL/G)
TEMP (R) 100001, FREE ENG =0,4729+007 (BTU/LR) «0,2627+004 (KCAL/G)
TYEMP (k) 55556, EANTROPY 0,6371+005 (BTU/LReR) 0,6371«002 (CAL/GeK)
DEN(R/CMI) 0,277%=004
OWN PPHN (ATM) TERM (1/0CM) PPHT (ATM) 0,1013+001 PFE (ATM) N,1245¢003
1 N,6771¢000 0y PPH2 (ATM) 0,9578e006 PFHe (ATM) 0,1030e003
2 01,32144+000 82309,
J 0n,1428+001 98068, IONIZATION POTENTIAL (1/CV) Yoab5e,
4 0,00004000 106062, PARTITION FUNCTION 0.,2992+001
% 0,00004000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,8272e0n01
WAVE NUMRER ABS CO WAVE NUMBER ABS CU WAVE NUMBER ARS CO
(1/Cv) (1/Cm) (1/CMm) (1/CV) (1/CM) (1/cM)
inoo0, 0,1523¢004 11000, 0,6446+001 70600, U,8331.001
1500, N,5575+003 12000, 0,53304001 75000, 0,A946001
2000, 01,2756¢403 13500, 0.4116¢001 0000, 0,%5653«001
2500, N,1603+003 15000, 0.3263+001 90000, U,4259=001
3000, 0,1083+u03 20000, 0.,1717+00¢ 100000, 0,68604000
anQn, 0,5191+002 25000, 0,1033+001 125000, 0,39274000
snon, 0,3056+002 27500, 0,82904000 1%0000, 0,7439¢000
$s00, 0,2440002 30000, 0,6768+000 175000, 0,16134000
6ngn, 0,1987¢002 40000, 0,3412¢000 200000, 0,11204000
8non, 0,1010¢002 50000, 0,19714000 300000, 0,3620=001
10000, 0,7932+001 60000, 0,12424000 400000, 0,1605=001
PRESS(ATM) 2%0, ENTHALPY 0,1539+007 (BTU/LB) 0.8551+003 (KCAL/G)
TEMP (R) 90000, FREE ENG =0,4097+007 (BTU/LR) «0,22764004 (KCAL/G)
TEMP (%) 50000, ENTROPY 062624005 (BTU/LReR) N,6262¢002 (CAL/G=K)
DEN(G/CM3) 1n,3089+-004

QHN PPHN (ATM)

1 0,1084¢001

2 0,3907<000
3 0,00004000
4 0,0000¢000
5 0,M000+000

WAVE NUMERER
(1/C»)
1000,
1500,
2000,
2%u0,
3000,
4n00,
5000,
5500,
6n00,
angn,
10ng0n,

TERM (1/C¥)

0,

82309,

9806R,

106062,

117646,
ABS CO
(1/Cm)
0,2031+004
N,s7475+003
n,3708+003
0,2164+003
0,1397+003

0.7047+002
N,4159+y02
0,5325+002
N,a2708+002
0,179t+002
N,11006+y02

PPHT (ATM) 0,1474+001
PPH2 (ATM) 0,2270-005

PFE (ATM) 0.1243+003
PPHe (ATM) 0,2178=003

JONIZATION POTENTIAL (3/CF) 69893,
PARTITION FUNCTION N.2721+001
ROSSELAND MEAN OPACITY (1/CM) 0,1838+000
WAVE NUMBER ABS CO WAVE NUMBER AHS CO
(1/CM) (1/Cm) (1/CM) (1/¢cm)
11000, 0,0997+001 76000, 0,1127+000
12000, 0,7444¢001 750004 Ne9377«001
15500, 0,5751¢001 ROCOO, n,76R%«001
15000, 0.4558¢001 90C00, 0,1588+001
20000, 0,2395+001 100000, 0,12304001
29000, 0.1438+001 125000, 0,69A49+000
27500, 0,1152001 150000, 0,43234000
30000, 0,9389+000 175000, 0,2651000
40000, 0,4701+000 2000600, 0.,1977«000
50000, 0.,2698+000 3000600, 0,A377=001
eunoo, 0.,1090¢000 400000, n,2828=001
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TABLE XIY d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
250 ATMOSPHERES FOR 80,000°R AND 70,000 °R

PRESS(ATM) esu., ENTRALPY 0,1434+007 (BTU/LR) 0.7964+003 (KCAL/G)
TEMP (R) 79999, FREE ENG #0.3476+007 (8BTU/LR) «0,1931+004 (KCAL/G)
TEMP (K) 44444, ENTROPY 0,6137¢005 (BTU/LReR) 0,86137+002 (CAL/GeK)
DEN(G/CM3) 0,3488-004
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2405+001 PPE (ATM) 0,1238+003
1 0,1931«001 0. PPH2 (ATM) 0,6948005 PPHe (ATM) 0.5305=003
2 0,4743¢000 82309,
3 0,00000000 98068, JONIZATION POTENTIAL (4/CM) 88322,
4 0,00000000 106062, PARTITION FUNCTION 0¢2491+001
5 0,00004000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,.,38R64000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/cm) (1/CcM)
1000, 0,2800+004 11000, 0,1299+002 70000, 0,15624000
1500, 0,1087+004 12000, 0,1075%002 75000, 0,1296+000
2000, 0,5470+003 13500, 0.,8305+001 80000, 0,10914000
2%00, 0,3027+003 i5000, 0.6580¢001 90000, 0,32164001
3000, 0,1961+003 20000, 0,3447+001 100000, 0,24R0+001
4000, 0,9928+002 25000, 0,2061+001 125000, 0,14004001
5000, 0,5896+002 27500, 0.,1648¢001 1%0000., 0,R625¢000
5%00, 0,4699+002 30000, 0,1340+001 175000, 0,5676+000
6000, 0,3634¢002 40000, 0,6654¢000 200000, 0,39314000
8noo, 0,2579+002 50000, 0,3788+000 300000, 0,1267+000
10000, 0,1597+002 60000, 0,2357+000 400000, 0,5619«001
PRESS(ATM) 2%0. ENTHALPY 0.13224007 (BTU/LB) 0,7342+003 (KCAL/G)
TEMP (R) 70000, FREE ENG =»0,2869+007 (BTU/LB) «0,1594+004 (xKCAL/G)
TEMP (K) 38889, ENTROPY 0,5987+005 (BTU/LBeR) 0.5987¢002 (CAL/B=K)
DEN(G/CH3) 0,4087=004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,4361+00% PFE (ATM) N,1228¢0N03
1 0,3794¢001 0. PRHZ2 (ATM) 0,2733=004 PPHe (ATM) 0,1485=002
2 0,%5663+000 82309,
3 0,00004000 96068, JONIZATION POTENTIAL (1/CM) 86780,
4 0,00004000 106062, PARTITION FUNCTION 042298+001
5 0,00004000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,7399«000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS Co
(1/CM) (1/CM) (1/CM) (1/CM) (1/CM) (1/¢cM)
1000, 0,4016+004 iio000, 0,1938002 70000, 0,22074000
1500, 0,1498+004 12000, 0.,1603+002 75000, 0,1627¢000
2000, 0,7%520+003 13500, 0.1237+002 aoCno, 0,1550+000
2%00, 0,4485+003 15000, 0.9788+001 90000, 0,72924001
3000, 0,2868+003 20000, 0,5101+001 100000, 0,%56024001
4000, 0,1499003 25000, 0,3032+001 125000, 0,31414001
5000, 0,1037+003 27500, 0,2417+0014 1%0000, 0,19284001
5800, 0,8496+002 30000, 0,1960«001 175000, N,1267+001
6000, 0,7077+002 40000, 0,9626+000 200000, 0,8768000
8oo0, 0,3848+002 s0000. 0,5428+000 300000, 0,26244000
10000, 0,2383+002 €0000, 0,3351+000 400000, 0,12534000
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TABLE XIV e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
250 ATMOSPHERES FOR 60,000°R AND 50,000 °R

PRESS(ATM) 2%0, ENTHALPY 0,1193%007 (BTU/LB) 0,6628+003 (KCAL/@)
TEMP (R) 59999, FREE ENG =0,22804007 (BTU/LB) *0.1267+004 (KCAL/Q)
TEMP (K) 33333, ENTROPY 0,5789+00%5 (BTU/LBeR) 0:8789+002 (CAL/GeK)
DEN(G/CM3) 0,4774=004
OKN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,9121¢00% PPE (ATM) 0,12044003
1 0,8475+001 0, PPH2 (ATM) 0,1519«003 PPHe (ATM) 0,49642002
2 0,6462+000 82309,
3 0,0000e000 98068, IONIZATION POTENTIAL (31/CM) 84910,
4 0,0000e000 106062, PARTITION FUNCTION 0.2152+001
5 0,0000+000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,1133+00%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/CM) . (1/7CM)
1000, 0,59954004 11000, 0,2969¢002 70000, 0,3168¢000
1500, 0,2257¢004 12000, 0,2452¢002 75000, 0,26254000
2000, 0,1138¢004 13500, 0,1888¢002 80000, 0,23434000
2%00, 0,6721+003 15¢00, 0,14904002 90000, 0,1917+002
3onon, 0,45804003 20000, 0,7703¢001 100000, 0,14674002
4000, 0,2534¢003 25000, 0,45424002 125000, 0,81784001
5000, 0,1595¢003 27500, 0,3607¢00% 1%0000, 0,%5007¢001
s500, 0,1307+003 30000, 0,2915¢0012 17%000, 0,3286¢001
6non, 0,1089¢003 40000, 0,14134001 200000, 0,2273+400%
8000, 0,5915¢002 50000, 0,78884000 300000, 0,7320+000
10000, 0,3656+002 60000, 0,4833¢000 400000 0,32464000
PRESS(ATM) 2%0, ENTHALPY 0.1018+007 (BTU/LB) 0.5656+003 (KCAL/@)
TEMP (R) 50000, FREE ENG «0,1721+007 (BTU/LB) «0,9560+003 (XCAL/Q)
TEMP (K) 27778, ENTROPY 0:5478+005 (BTU/LReR) 0.5478+002 (CAL/GeK)
DEN(G/CM3) 0,6033-004
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2286¢002 PPE (ATM) 0,1136¢00)
1 0,2220¢002 0 PPH2 (ATM) 0,1335+002 PPHe (ATM) 0,2037«001%
2 0,6646+000 82309,
3 0,00006000 98068, JONIZATION POTENTIAL (1/CM) 82803,
4 0,0000¢000 106062, PARTITION FUNCTION 0.2060+001
5 0,0000¢000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,18519¢008
WAVE NUMBER ASS CO NAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (L/CM) (1/CM) (1/Cm) ¢(1/CM) (1/CM)
1000, 0,64644004 11000, 0.,4521+002 70000, 0,4627¢000
1800, 0.,2879+004 12000, 0,3725¢002 75000, 0,392%¢000
2000, 0,16144004 13500, 0,2858¢002 80000, 0,46054000
2%00, 0,1027+004 15000, 0,2248¢002 90000, 0,6068¢002
3000, 0,7083+003 20000, 0,1150¢002 100000, 0,4627+002
400N, 0,3949+003 25000, 0,67264001 125000, 0,25684002
50060, 0,2482+003 27500, 0,5323¢001 1%0000, 0,15704002
5500, 0,20006+003 30000, 0,4287¢0014 175000, 0,1029¢002
6000, 0,1677+003 40000, 0,2059¢001 200000, 0,71194001
8ogn, 0,9071+002 50000, 0,11442001 300000, 0,2292¢001
ionao0, 0,5580+002 60000, 0,7009+000 400000, 0,1015«001

127



TABLE XIV f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
250 ATMOSPHERES FOR 40,000°R AND 30,000 °R

PRESS(ATM) 250, ENTHALPY 0,7297+006 (BTU/LB) N.40%54¢003 (KCAL/G)
TEMP (R) 40000, FREE ENG #0,1221+007 (BTU/LB) wy6783+003 (KCAL/G)
TEMP (K) 22222, ENTRUPY 0,4877+005 (BTU/LR=R) N.4877¢002 (CAL/G=K)
DEN(G/CM3) 0,8770-004
QMN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6749+002 PPE (ATM) N,0112+002
1 N,66R86+4002 0o PPH2 (ATM) 0,1923-001 PFHe (ATM) 0,9301=-001
2 N,6372+000 82309,
3 0,0000000 98068, IONIZATION PUTENTIAL (1/CM) BySHY,
4 0,0n0004000 106062, PARTITION FUNCTION 0.20ty+0N]
S 0,0000+000 117646, ROSSELAND MEAN OPACTITY (1/CM) 0,22AU+0n3
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/C™) (1/7CM) (1/C™) (1/7CM)
1500, 0,3542¢004 12000, 0,5010«002 750600, 0,7692+000
2000, 0,2046+004 13500, 0,3648+002 a0000, 0,2847+001
2500, 0,1325+004 15000. 0,3032¢002 Q0000, $,22964003
3000, 0,9242+003 20000, 0,1559¢002 100000, U0,1746¢003
4000, 0,5181+003 25000, 0,9184001% 125000, U,9664¢002
5000, 0,3277+003 27500, 0.7304+001 1%000n, 0,59044002
5500, 0,2688+003 30000, Ue5916+001 175000, 0,3671+002
6000, 0,2240+003 40000, 0,2915«001 200000, 0,26764002
8ooo, 0,1215+003 50000, 0,1674+001 300000, 1,A597«001
10000, 0,7491+002 60000, 0,1066+001 400000, 0,3784400%
PRESS(ATM) 250, ENTHALPY 0.3%19+006 (BTU/LB) N.1955«003 (KCAL/G)
TEMP (R) 30001, FREE ENG =0,8183+006 (BTU/LR) «N,4546+003 (KCAL/G)
TEMP (K) 16667, ENTROPY 0,3901+005 (B8TU/LB=R) N.3901¢002 (CAL/G=K)
DEN(G/CMI) 0,1594~003
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1619+003 PPE (ATM) n,3372+002
1 0,1815+003 0 PPH2 (ATM) 0,3232+000 PPHe (ATM) N,21KR5+0N0
2 0,4847¢000 82309,
3 0,0000+000 98068, IONIZATION POTENTIAL (1/CM) 87239,
4 0,0000+000 106062, PARTITION FUNCTION 020054001
5 0,0000«000 117646, ROSSELAND MEAN OPACITY (1/CM) f.3URSe0n]
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/7CM) (1/CM) (1/Cm) (1/CH) (1/¢cM) (1/CM)
1ng0, 0.,4021+004 11000, 0.,4027+002 70000, 0,1699«001
1500, 0,1593+004 12000, 0.3400¢002 75000, 0,3371001
2000, n,8306+003 13500, 0,2699+002 8o0o00, 0,3155+002
2500, 0,5021+003 15000, 0,2190+002 900((0. 0,83444003
3000, 0,3330+003 20000, 0,1227%002 100000, 0,6325+003
4000, 0,1741+003 25000, 0,7616+001 125600, 0,3%506+003
5000, 0,1761+003 27500, 0,6450001 150000, 0,21454003
5500, 0,1487¢003 30000, 0.,5411+001 175000, 0,1406+003
6000, 0,1266¢003 40000, 0,3016¢001 200C00. 0,9696+002
aoo0o, 0,7416¢002 50000, 0.1950+001% Joouon, U0,3088+0N02
10000, N,4841+002 60000, 0.,1460001 400000, 0,1329+002
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TABLE XY g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 26,000°R AND 23,000 °R

PRESS(ATM) 250, ENTHALPY 0.2%86+006 (BTU/LR) 0,1437+003 (xKCAL/G)
TEMP (k) 25999, FREE ENG «(0,6757+006 (BTU/LR) «0,3754¢003 (KCAL/G)
TEMP (k) 14444, ENTROPY 03594005 (BTU/LRaR) 0:,3594+002 (CAL/ReK)
DEN(R/rM3) 0,2019-003
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2225+0n3 PFE (ATM) n,1323¢0n2
1 Nn,2223«003 Ne PPH2 (ATM) 0,81004000 PFHe (ATM) n,162740N00
2 N,%2447+000 82309,
J 0,19460001 98068, IONIZATION POTENTIAL (1/CM) 9264064,
4 0,0000e000 106062, PARTITION FUNCTION 0,2002+001
5 0,n000+000 117646, ROSSELAND MEAN OPACITY (1/CM) 0.23K0+0N1
WAVE NUMREFK ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/C») (1/Cm) (1/CM) (1/Cm) (1/CM) (1/Cm)
inyn, N,1149+u04 11000. 0,2121+002 70C00, 6,2217+001
1%4¢n, 0,4665¢003 12000, 0,1822¢002 75600, 0,5733+001
2000, 0,2482+403 13500, 0,1481002 #0000, 0,62214002
2500, 0,15244403 15000, 0,1227+002 9000n, 0,68534001
3ngo, 0,1023+003 20000, 0,7260+¢001 100000, 0,89444003
400n, 0,5445+y02 25000, 0.4828+001 125000, 0,49724003
5000, 0,3332+002 27500, 0,4060¢001 150000, 0,30474003
5600, 0,2693¢002 30000, 0,3465¢001 175000, U,19994003
6npn, He2220+002 40000, 0,2046+001 200000, 0,13744003
anyo, 0,1295+002 50000, 001420008 300000, 0,43484002
10000, n,9254+u01 63000, 0.1250¢001 400000, U,16474002
PRESS(ATHM) 250, EATHALPY 0,21804006 (BTU/LR) 012114003 (KCAL/G)
TEMP (R) 2300u, FREE ENG =0,5723¢006 (BTU/LR) 03180003 (XCAL/G)
TEMP (k) 12778, ENTRUOPY 034364005 (BTU/LReR) 0,3436¢0n2 (CAL/GeK)
DEN(R/CMI) 0,23692003
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2384+003 PFE (ATM) n,49RH8e001%
1 0,2382+003 0. PPH2 (ATM) 0,1539+001 PPHe (ATM) 0,96R4w0NY
2 0,9008«001 82309,
3 1,1576+001 98068, IONIZATION POTENTIAL (1/CK) 97410,
4 0,N000+000 106062, PARTITION FUNCTION 0.2001+001
5 N,N000e000 117646, ROSSELAND MEAN OPACTTY (1/CM) 0.3577+0N1
WAVE NUMRER ABs CO WAVE NUMBER ABS CO WAVE NUMBER Ai'S CO
(1/Cm) (1/CMm) (1/Ccm) (1/CM) (1/7CM) (1L/CMm)
in0n, N,3306¢003 11000, 0.,38204001 700600, N,2677+001
1500, Ne1417¢003 129000, 0,3578¢001 75000, 0,7924+001
anon, 0477724002 13500, 0,3259+40012 ROGOO, 0,9097«002
2500, N,4872¢902 15000, 0,2973¢001 00000, 0,9778+001
3non, 0,3324¢902 20000, 0,3698+001 100000, 0,30244004
4nQ0n, N,1814+y02 25000, 0,2562¢001 125600, 0,60540003
s5n00, 0,1130¢002 27500, 021924001 180000, 1,3723+003
55un, N,9222+001 $a000, 0,19010001 175000, N,74444003
6non, De7659¢001 40000, 0,1192+001 200000, 0,1673+003
gnon, 0,5022+001 50000, 0,9168+000 300000, 0,5253+002
10000, N,4107¢001 60000, 0,1029¢001 400000, 0,22104002
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TABLE XIV h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
250 ATMOSPHERES FOR 20,000°R AND 16,000 °R

PRESS(ATM) 250, ENTHALPY 0,1918+006 (BTU/LB) 0,1065+003 (KCAL/G)
TEMP (R) 20000, FREE ENG #0,4719+006 (BTU/LB) «0,2622+003 (KCAL/G)
TEMP (K) 11111, ENTROPY 0,3318+005 (BTU/LBeR) 0,3318+002 (CAL/G=K)
DEN(G/CM3) 0,2782-003
QHN PPHN (ATM) TERM (31/CM) PPHT (ATM) 0,24404003 PFE (ATM) 0,1425¢001%
1 0,2439+003 0 PPH2 (ATM) 0,3108+001% PPHe (ATM) 0,4441001
2 0,2297=001 82309,
3 0,62020002 98068, IONIZATION POTENTIAL (1/ChM) 101559,
4 0,00004000 106062, PARTITION FUNCTION 0,2000+001
5 0,0000000 117646, ROSSELAND MEAN OPACITY (1/CM) 0.8800+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABRS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/CM™) (1/7CM)
10600, 0,8040¢002 11000, 0,1647+001 70000, 0,33544001
1%00, 0,3469+002 12000, 0,1597+001 75000, 0,1069¢002
2000, 0,19144002 13500, 0,1509+001 80000, 0,1260¢003
2%00, 0,1208+002 15000, 0,1410¢001 00000, 0,13294002
3000, 0,8295+001 20000, 0.1543¢001 100000, 0,3082¢001
4000, 0,5341+001 25000, 0,1119+001 125000, 0,7209+003
5000, 0,3386+001 27500, 0,9763«000 150000, 0,44644003
5500, 0,27844+001 3Joooo0, 0,8627000 175000, 0,2936¢003
6000, 0,2327+001 40000, 0.5958+000 200000, 0,1992+003
anoo, 0,1793+00% 50000, 0,5670000 300000, 0,6168+¢002
10000, 0,1689+003 60000, 0.,9302+000 400000, 0,25%594002
PRESS(ATM) 250, ENTHALPY 0.1628+¢006 (BTU/LB) 0,9045+002 (KCAL/G)
TEMP (R) 16000, FREE ENG =0,3435¢006 (BTU/LB) «0,1908+003 (XCAL/Q)
TEMP (K) 8889, ENTROPY 0,3164+005 (BTU/LBeR) 031644002 (CAL/QeK)
DEN(G/CM3) (0,3597-003
QHN PRHEN (ATM) TERM (1/CM) PPHY (ATM) 0,2392¢003 PFE (ATM) 0,145%000
1 0,23924003 0 PPH2 (ATM) 0,1050e002 PPHe (ATM) 0.,9446=002
2 N,15%69+002 82309,
I 0,27%5003 98068, IONIZATION POTENTIAL (1/CK) 105884,
4 0,6418=(004 106062, PARTITION FUNCTION 0,2000¢001
5 0,0000e000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,2755+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/Cm) (1/CM) (1/CM) t1/CM) (1/CH)
1000, 0,9768+001 119000, 0,3735+000 70000, 0,4825¢001
1500, 0.43264001 12000, 0,3752+000 75000, 0,159%+002
2000, 0,2428+001 13500, 0,3664¢000 20000, 0,19040003
2500, 0,15%51+001 15000, 0,3493¢000 90000, 0,199%5¢002
3ngo, 0,1076+001 20000, 0,2811¢000 100000, 0,45394001
4000, 0,6043+000 25000, 0,2540¢000 125000, 0,93160003
5000, 0,3865+000 27500, 0,2328¢000 150000, 0,%9574003
5500, 0,3193+000 306000, 02180000 175000, 0,3952¢003
6000, 0,2603+000 40000, 0,2222¢000 200000, 0,25754003
8000, 0,3155¢000 50000, 0,3914¢000 300000, 0,7527+002
10000, 0,3636+000 60000, 0,1072¢001 400000, 0,30864002
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TABLE XIV i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 13,000°R AND 10,000 °R

PRESS(ATM) 250, ENTHALPY 0,1303+006 (BYTU/LB) 0.7241+002 (KCAL/G)
TEMP (R) 13000, FREE ENG ©0,2544¢006 (BTU/LR) “0,1413+0N03 (KCAL/G)
TEMP (K) 7222, EATROPY 0,2959+005 (BTU/LReR) 0.2959+002 (CAL/GeK)
DEN(G/CM3) 0,4862-003
OHN PPKN (ATM) TERM (1/CV) PPHT (ATM) 0,21414003 PFE (ATM) n,11R5=(Ng
1 n,2141+003 0, PPH2 (ATM) 0,3590¢002 PFH= (ATM) 0,1451~002
2 f,h4P7e0N4 82309,
3 Nn,A323-005 98068, IONIZATION POTENTIAL (1/CHM) 108044,
4 N 153%5.0N05 106062, PARTITION FUNCTION 0,2000+001
5 0,0000«000 117646, ROSSELANU MEAN OPACITY (1/CM) 0.692%=0n1
WAVE NIIMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER A-S CO
(1/C*) (1/Cm) (1/CM) (1/Ch) (1/C™) (1/CM)
1140, 0,1035+001 11000, 0.,6786=001 70000, 0,59%1¢001
1500, 0,4599+000 1200v. 0.6942=001 75000, (1,1979+002
2n0n, 0,2592+000 13500, 0,60¥1200% ROGO00. C,2347+003
25un, 0,1659+000 15000, 0.6/03=001 90000, n,2478+002
Inun, N,3153+000 20000, 0,5886e001 100000, 1,56014001
4nun, 0,6492«u01 25000, 0,58349001 125000, 1,12364004
sron, 0,4165-001 27500, 0,6091=001 1%0000. (1,8691+003
5500, 0,3440-001 30000, 0.6954001 1750600, 0,5911+003
6npn, 0,2901=0031 40000, 0.,1447¢000 2n0¢00, (,34254003
8ngn, nN,483y=001 50000, 0,394n000 300000, 0,8268+002
10ny0, 0,6425=001 60000, 0.,1265+001 400000, 0,33534002
PRESS(ATM) 250, ENTHALPY 0,7378¢005 (BTU/LR) 0,4099+0n2 (KCAL/G)
TEMP (R) 10001, FREE ENG »041778«006 (BTU/LR) «0.9878+002 (XCAL/G)
TEMP (k) 5556, LNTROPY 0425164005 (BTU/LReR) 025164002 (CAL/GeK)
DEN(R/CMI)  N,8288-003
OHN PPHN (A£TM) TERM (1/0M) PPHT (ATM) 0,1251+003 PFE (ATM) 0,2216%003
1 n,1251+003 0 PPH2 (ATM) 0,1249¢003 PhHe (ATM) 0,83R4«004
2 N.2778=006 82309,
3 Nn.10%6.007 o8068, IONIZATIUN POTENTIAL (1/CV) 1092%0,
4 1,1837«008 106062, PARTITION FUNCTION N.2000+001
5 0,n000e000 117646, ROSSELAND MEAN OPACTTY (1/CM) 0,4041-002
WAVE NUMBREFR ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/7Cc™) (1/Cm) (1/Cm) (1/CM) (1/Cc™) (1/cM)
irun, Ne1892~001 ito000, 0,3¢69=002 70000, 0,3952+001
1500, N,6412=002 12000, 0.3571%002 75000, 1,13164002
2nun, 0.4733=002 13500, 0.4001=002 £0000. 0,9574+003
250n, 0,30632=002 15000, 0,4487=002 90000, 0,1647+002
Ingn, 0,211u=002 20000, 0.,7384=002 100000, 0,3734¢001
angn, Ce1208-002 25000, 0.136B8=001 125000, 0,2009¢004
5000, 0,8015-003 27500, 0.1675=001 150000, 0,17454004
5590, N,688iey03 Jugno, 0,2595%001 175000, 1,12374004
6non, N,6106=003 40000, 0.8¢40=001 200000, U,%560174003
gagn, 01,1897=002 53000, 0.2521+000 300000, 1,63724002
1onon, 0,2910-002 60000, 0,0339¢000 400000, 0,25r64002
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TABLE XTIV j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 250, ENTHMALPY 0,3032+005 (BTU/LB) 0,1684¢002 (KCAL/G)
TEMP (R) 7000, FREE ENG =0,1134+006 (BTU/LB) «0,6298¢002 (KCAL/G)
TEMP (K) 3889, ENTROPY 0,2053+005 (BTU/LRe=R) 0.2053+002 (CAL/GeK)
DEN(G/CM3) 0,1%17+-002
QRN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1974¢002 PFE (ATM) 0,1211006
1 0,1974+002 0 PPH2 (ATM) 0,2303+003 PPHe (ATM) 0,1804«007
2 0,4725¢01% 82309,
3 0,31262013 98068, JONIZATIUN POTENTIAL (31/CM) 109644,
4 0,23369014 106062, PARTITION FUNCTION 020004003
S 0,0000e000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,8955-005
NAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (L/CM) (1/CM) (1/CM) t1/CM) (1/CM)
1000, 0,1799-007 11000, 094392004 70000, 0,5079+000
1%00, 0,8488=007 12000, 0,1255=003 75000, 0,1691+001
2000, 0,2479-006 13500, 0,1849003 80000, 0,2024¢002
2500, 0,5640-006 15000, 0,2624=003 90000 0,2117+001
3000, Ne1093=005 20000, 0,7014=003 100000, N,46004000
4000, 0,3083=005 25000, 0,15632002 125000, 0,3551+004
5000, 0,6612-005 27500, 0,22332002 150000, 0,3533+004
%500, 0,9168=-005 30000, 0,3125=002 175000, 0,25624004
6000, 0,1233-004 40000, 0,1049=001% 200000, 0,9962+003
8oo0o0, 0,3324=-004 50000, 0,3233001 300000, 0,14344002
10000, 0,69017«004 60000, 0.,1071+000 400000, 0,60944001
PRESS(ATM) 250, ENTHALPY 0,1753+005 (BTU/LB) 0,9741+001 (KCAL/G)
TEMP (R) 5000, FREE ENG =0,7480+005 (BTU/LB) «0,4155+002 (KCAL/G)
TEMP (X) 2778, ENTROPY 0,1844+005 (BTU/LReR) 0,3846¢002 (CAL/GeK)
DEN(G/CM3) 0,2206=002
QHN PPHN (ATM) TERM (1/CMm) PPHT (ATM) 0,1190¢001% PPE (ATM) N,5849«011
1 0,1190+001 0. PPH2 (ATM) 0,2488¢003 PPHMe (ATM) 0,29R0«012
2 0,1466%017 82309,
J N,9424¢021 98068, IONIZATYON POTENTIAL (1/CV) 109674,
4 0,21670022 106062, PARTITION FUNCTION 0.2000+001
S5 0,0000000 117646, ROSSELAND MEAN OPACITY (1/CM) 0,3529<006
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/C™) (1/CM) (1/CMm) (1/CM) t1/CcM) (1/CM)
1000, 0,1869-008 11000, 0,7487=005 70000, 0,4037«001
1500, 0,85%505=-008 12000, 0,9947=005 75000, 0,13444000
2000, 0,2430-007 13500, 0,1466=004 20000, 0,1609+001
2%00, 0,5393-007 15000, 0,2082=004 90000, 0,1683+000
3000, 0,1022-006 20000, 0,5568=004 100000, 0,3815«001
4000, 0,2787=006 25000, 0,1241+003 125000, 0,%51394004
5000, 0,5768=006 27500, 0¢17742003 150000, 0,5202+004
5500, 0,7897=006 30000, 0,2483=003 175000, 0,3782«004
6non, 0,1050=005 40000, 0,8333=003 200000, U,14434004
8oun, 0,2670=005 50000, 0,2%69%002 300000, 0,1211+001
10000, 054935005 60000, 0.6%15=002 400000, 0.%159«000
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TABLE XIV k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 2%u. ENTHALPY 0,8067+¢004 (BTU/LR) 0,4982+001 (KCAL/G)
TEMP (R) 3001, FHEE ENG =0,3999+005 (BTU/LR) e,2222+002 (XCAL/G)
TEMP (k) 1667, ENTROPY 0,1632+00%5 (BTU/LReR) 0,1632+0n2 (CAL/GwK)
DEN(G/CMI) (0,3684-002
OWKN PPHN (ATM) TEKM (1/CV) PPHT (ATM) 0,1696=002 PFE (ATM) 0,00004000
1 0,1696-002 0. PPH2 (ATM) 0,25004003 PFHe (ATM) 0,N000+000
2 0,n000+000 82309,
3 0,0000e000 98068, IONIZATION POTENTIAL (1/CHM) 109679,
4 0,n0004000 106062, PARTITION FUNCTION 0.00004000
5 0,n000+000 117646, ROSSELANL MEAN OPACITY (1/CM) 0.,4146-009
WAVE NUMRER AHS CO WAVE NUMBER AuS CO WAVE NUMBER ARS CO
(1/Cv) (1/CM) (1/CM) (1/7CM) t1/C™) (1/CM)
ingn, 0,6847-011 11000, 0,2487°007 70000, 0,1336003
1500, N,3784~y10 12000, 0,3299007 75000, 0,44490003
2n0n, 0.,102%=-009 13500, 0,4857=007 A0000, 0,53252002
2%un, N,2175=009 i%000, 0.,68940007 0000, 0,5570=003
3nen, N,3964=-009 29000, 0,1843°006 100000, 0,1263003
4ncn, n,1004-0p08 25000, 0,41092006 125000, 0,A5424004
5000, N,2037-408 27500, 0,5673=006 150000, N,8697+004
5500, Na2751~008 30000, 0,8220=006 175000, 0,63744004
ényn, n,361v-y08 40000, 0,2759=005 2060000, 0,2409¢004
anpn, N,8972=y08 50000, 0,8506=005 300000, 0,2863«002
ionon, 0,18243=007 66000, 0,2819=004 400000, 0,1199=-002
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TABLE XY o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF
300 ATMOSPHERES

HYDROGEN AT A PRESSURE OF
FOR 200000°R AND 175,000°R

PRESS(ATM) 300, ENTHALPY 0,2641+4007 (BTU/LB) 0.1467+004 (KCAL/G)
TEMP (R) 200000, FREE ENG #0,113%+008 (BTU/LR) «0,63044004 (KCAL/G)
TEMP (K) 1114111, ENTROPY 0,6994+005 (BTU/LR=R) N,6994+4002 (CAL/G=K)
DEN(G/CM3) 0,1659+-004
OWN PPHN (ATM) TEKM (1/CM) PPHY (ATM) 0,1782+4000 PFE (ATM) 0,1499¢003
1 0,5637=001 0 PPH2 (ATM) 0,1789=007 PPH= (ATM) 0,16R7=005
2 N,7766%001 82319,
3 0,4418+001 98183, IONIZATION POTENTIAL €1/CM) Y5176,
4 0,0000+000 106709, PARTITION FUNCTION 0.6323+001
S 0,0000+000 120117, ROSSELAND MEAN OPACITY (1/CM) 0,1988-002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/C™) (1/CcM)
1000, 0,3396¢003 11000, 0,8896¢000 70000, 0,1332=001
1500, 0,1207+003 12000, 0,7226+000 75000, 0,11740001
2000, 0,5631+002 13500, 0,62184000 80000, 0,9546=002
2500, 0,335u+002 15000, 0,4879¢000 90000, 0,7143=002
3Inoo, 0,21424002 20000, 0,2520¢000 100000, 0,26842001
4ngo, 0,10364002 25000, 0.1508+000 125000, 0,1612«001
sn00, 0,5987+001 27500, 0,1211+000 150000, 0,1041=00%
5%00, N,47434001 30000, 0,9901=0014 175000, 0,7006002
&6ngon, 0,3837+001 40000, 0.5069=001 200000, 0,%50300002
gnon, 0,1911+001 50000, 0.2995+001 300000, 0,1694+002
10000, 0,11884001 60000, 0,1936=001 400000, 0,7580003
PRESS(ATM) 300, ENTHALPY 0,2392+007 (BTU/LB) 0,1329+004 (KCAL/G)
TEMP (R) 175000, FREE ENG #0,96144007 (BTU/LB) 0 ,5341+004 (KCAL/G)
TEMP (k) 97222, ENTROPY 0,6861+4005 (BTU/LBeR) 0,6861+002 (CAL/GeK)
DEN(G/CM3) 0,1897-004
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2518¢000 PPE (ATM) 0,14994003
1 0,9285s001% 0. PPH2 (ATM) 0,38472007 PPH= (ATM) 0,3923=008%
2 0,1009000 82319,
3 0,4910+001 98183, TONIZATION POTENTIAL (1/CM) 94236,
4 0,0000e000 106709, PARTITION FUNCTION 0.%4244001
5 0,0000000 120117, ROSSELAND MEAN OPACITY (1/CM) 0.3962-002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/CM) (1/CM) (L/CM) (1/CM)
1000, 0,4842+003 11000, 0,1315+001 70000, 0,2034=001
1500, 1,1730¢003 12000, 0,1239¢001 75000, 0,1714001
2n00, 0,8389+002 13%00, 0,94744000 20000, 0,1458001
2%00, 0,4807+002 15000, 0,7452+000 90000, 0,1083=001
3000, 0,3059+002 20000, 0,3868+000 100000, 0,%106e001
anon, 0,1507+002 25000, 0,2322+000 125000, 0,3042«001
snpn, 0,6743+001 27500, 0,1865+000 150000, 0,1949=001
5500, 0,6937+001 30000, 0,1526+000 175000, 0,1318«001
6000, 0,5620+001 40000, 0,7810=001 200000, 0,93n9=002
8no0, 0,2812+001 %0000, 0,4604=001 300000, 0,3095-002
10000, 0,1650+001 60000, 0,2968%001 400000, 0,1379=002
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TABLE X\ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR I50,000°R AND 125,000°R

PRESS(ATM) 300, ENTHALPY 0.2143+007 (BTU/LR) 0,1191+004 (KCAL/G)
TEMP (R) 149999, FREE ENG «0,7917+007 (BTU/LR) e ,4398+008 (KCAL/G)
TEMP (K) 83333, ENTROPY 0,6707+005 (BTU/LReR) 0,6707+002 (CAL/G=K)
DEN(G/CM3) 0,2214-004
QWN PPHN (ATM) TERM (1/C™) PPHT (ATM) 0,3816+000 PFE (ATM) N,149840N03
1 0,1691+000 0 PPHZ2 (ATM) 0497262007 PFHe (ATM) N,1066=0N4
2 0,1633+000 82319,
3 0,4925»001 98183, IONIZATION POTENTIAL (1/CM) S3n47,
4 0,0000e6000 106709, PARTITION FUNCTION 0,4514+001
3 0,0000e000 120117, ROSSELAND MEAN OPACITY (1/CM) 0.9294=002
WNAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1L/CM) (1/CM) (1/C™) (1/C™) (1/CM)
1000, 07311003 11000, 0,2462+001 70000, 0,3314=001
1500, 0,2628+003 12000, 0,2023+004 75000, 0,27A5=001
2n0n, 0,1281+003 13500, 0.1552¢001 20000, 0,23~42001
2500, 0,7370+002 15000, 0.,1224+001 90000, 0,1747=001
3000, 0,4705+002 20000, 0,63844000 100000, 0,1100000
4ngQo, 0,2331+002 25000, 0,3840+000 125000, N,64R7=001
5000, 0,13%8+002 27500, 0,3085+000 1%0000., 0,4119=-001
5500, 0,1079+002 30000, 0.2525+000 175000, 0,2766=001
6000, 0,8759+001 40000, 0,1290000 200000, 0,1942«001
8noo, N,4405+001 50000, 0,7575=001 300000, 0,6360e002
10000, 0,2593+0012 60000, 0.4859=001 400000, n,2834-002
PRESS(ATM) 300, ENTHALPY 0,1893+007 (BTU/LS) 0,1052+0n4 (KCAL/G)
TEMP (R) 124999, FREE ENG «0,6262+007 (BTU/LR) «0,3479+004 (XCAL/G)
TEMP (K) 69444, ENTROPY 0,65244005 (BTU/LRWR) 0,65244002 (CAL/G=K)
DEN(G/CM3) 0,2659«004
QNN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,6475¢000 PFE (ATM) 0,1497«003
1 0,3561+000 0. PPH2 (ATM) 0,3201+006 PPHe (ATM) N,3612«004
2 0,2589+000 82319,
3 0,32%2+001 98183, JONIZATION POTENTIAL (1/CWM) 91481,
4 0,0000+000 106709, PARTITION FUNCTION 0¢3636+001
5 0,0000e000 120117, ROSSELAND MEAN OPACITY (1/CM) 0,2773-00%1
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/Cm) (1/¢Cm) (1/CM) (1/CM) (1/CM)
1000, 0,1195+004 11000, 0,4422¢001 70000, N,5882.00%
1500, 0,43284003 12000, 0,3645¢001 75000, 0,4927«001
2no00, 0,2122+003 13500, 0,28044001 80000, 0,4168=-001
25%00, 0,1227+003 15000, 0,2217¢001 00000, 0,3059-001
3000, N,78644002 20000, 0,1162¢00% 100000, 0,2832«000
4000, 0,3920+4002 25000, 0,69964000 125000, N,1647+000
5000, 0,2295+002 27500, 0,5620000 1%0000, 0,1035+000
5500, 0,1828+002 36000, 0.,4596+000 175000, 0,6896=001
6000, 0,1485+002 40000, 0.2337¢000 200000, 0,4813«001
8noon, N,7508+001 50000, 0,1364¢000 300000, 0,1565«001
10600, 0,5464+001 60000, 0,86860001 400000, 0,69440002
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TABLE XV ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) 300, ENTHALPY 0,1641+007 (BTU/LSB) 0.9115+003 (KCAL/G)
TEMP () 106001, FREE ENG =0.4657+007 (BTU/LB) (. 2587+004 (KCAL/G)
TEMP (K) 55556, ENTROFY 0.6298+005 (BTU/LReR) N,6298+002 (CAL/GwK)
DEN(G/TMI) 0,3332-004
OMN PPHN (ATM) TERM (4/CM) PPHT (ATHM) 0,1360+0N02 PFE (ATM) 0.,1403¢0N03
1 N,9404+000 (U PPH2 (ATM) 0,1727-005 PPHe (ATM) N,1715«003
2 N,41044000 82319,
3 0n,n000e¢0nN0 98183, IONIZATION POTENTIAL (1/CM) 69245,
4 N,NnQ00e0NUY 1067009, PARTITION FUNCTIUN Ne28072+0n1
5 0,0000+000 120117, ROSSELANU MEAN OPACTITY (1/CM) 0,1260+000
WAVE MIIMKEF ABs CO WAVE NUMBER ABS CO WAVE ~NUMEER ABS CO
(1/7CnM) (1/C™M) (1/CM) (1/C™) (1/¢C™M) (1/7CM)
1nyn, N,219u+0L04 i1too0n, 0,9033+001 70L00, 1,1152+000
1500, Usb01>+003 12000. 0,7462+001 750900, 0,9670001
enouon, N, 4961003 13500, 0,5755«¢001 puton, N, ,RGv0e001
25un, N,2304+003 15000, 0,4557+001 Quuon, N,1276+001
Jeon, N,14844(03 20000, 0.c391+001 100C00, N,a9525000
4anyn, 0.7‘57""02 250000 0.1‘560001 1?5“0"0 '-'05‘52‘000
snan, iy838By+02 2750y, 0.1152+001 isatan, ,33»7«000
8500, Nel508+u02 30000, 0,¥397+000 175600, ",2240+000
6npe, N.28%3+002 40000, 0.4729¢000 200600, (1 415%6«000
anpn, nyimwlileyo? 510000, 0.c/26+000 300000, Ue5076e001
10nu0n, N.11184002 61000, 0.1719¢000 400000, h,2¢79«001
PRESS(ATM) 30v, ENTHALPY 0,15384007 (BTU/LB) 0.,89543+4n3 (KCAL/G)
TEMP (F) CAUT VAT FREE ENG «0,4032+007 (BTU/LR) e,2240+004 (KCAL/G)
TEMP (k) 5000u., ENTROPY 0,6189+005 (BTU/LReR) N,6189+002 (CAL/G=K)
DEN(R/CMI)  0,371u-004
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1987+001 PPE (ATH) 0,1400+0n3
1 N,15004001 [V PPHZ (ATM) 0,4122«005 PFHe (ATM) 0,3614=0Nn3
2 N.4872¢000 82319,
3 0,n0004000 98183, TONIZATION POTENTIAL (1/CM) tg1as,
4 N,Nnp00+000 1067009, PARTITION FUNCTION Ne2650+001
5 N,n000+u0nN0 120117, ROSSELAND MEAN OPACTITY (1/CM) 0,25344000
WAVE NIitMPER ABS CO WAVE NUMBER ARS CO WAVE NUMBER A=S CO
(1/CM) (1/CMm) (1/CM) (1/CM) (1/7CM) (1/7CM)
inun, 0,2920+y04 11000, 0,1247+002 70C00., 0,1534¢000
1500, N,1075+004 12000, 0,1030%002 75000, (1,4275+000
2000, 0,5332+003 13500, 0,7944001 PO00O0, N,1073+000
250n, N,3111+003 is0no0, 0,6287+001 Q00an, n,2196+001
Inun, 0,2011+003 20000, 0,3291+001 100¢Co0, 0,1700+001
4n@n, 0,1015+003 25000, 01971001 125000, 1,9665+000
s5nun, N,>981+002 27500, 0,1577001 150uno., U,5978+000
5800, N,4775+002 30000, 0,1285+001 175000, 0, 29436000
Gn“n. 004650’002 ".)0000 0.0‘17‘000 20000"0 0.273‘0000
BN, N,2496+002 50000, 0.3677+000 300000, 0,R819«001
1¢n0n, n,1%536+4002 60000, 0,2302+000 400000, 0,3511=001
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TABLE XY d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 80,000°R AND TOPQOO°R

PRESR(ATM) 300, EATHALPY  0,1431+007 (BTU/LB) 0.79853¢003 (XCAL/Q)
TEMP (K) 7999y, FREE ENG #0,3419¢007 (BTU/LR) «0,1809+004 (XCAL/G)
TEMP (k) 44444, ENTROPY 0.6063+00% (BTU/LBeR) 0:6063+002 (CAL/GeK)
DEN(R/CMS) D0,4190-(04
QHN PPHN (4TM) TERM (1/CH) PPHT (ATH) 0.3220000% PFE (ATM) 0,1484¢003
1 N,26444Q01 0, PPHZ (ATM) 0,1245=004 PFHe (ATM) 0,A3708«003
42 N,8753¢000 82319,
3 0,0000e000 98183, JONIZATION POTENTIAL (1/CF) 86774,
4 0,0000¢000 106709, PARTITION FUNCTION 0:2435¢0014
5 0,00004000 120117, ROSSELAND MEAN QPACITY (1/CM) 0,52884000
WAVE NUMBEN ABS CO WAVE NUMBER ABS CO WAVE NUMBER Aﬁs co
(1/7Cm) (14/Cm) (1/7CMm) (1/C™) (1/CM) (1/7¢M)
100n, 0,40RQ40004 11000, 0,1784+002 20000, 0,2100¢000
18500, 0,149y u04 12000, 0,1474¢002 75000, Ne1742+000
anon, N,74294003 13500, 011364002 20000, 0414684000
2%0n, N.43504003 15000, 0,8984001 60000, 0,44n240014
3noo, 0,2815¢003 20000, 0,4687¢001 100000, 0,3398¢001
40n0n, 0,1427+003 2%000, 0027940001 12%000, 0,19164001
snon, 0,9798+002 27500, 0,2232+001 180000, N,1154004
5800, N,7985%¢002 3ooo00, 0,1813¢001 175000, 0,7749000
6npo, 0,66264002 40000, 0,6978¢000 200000, 0,8383¢000
aayon, 1,3567¢002 50000, 0,5102+000 300000, 0,17344000
10000, 0,2198+002 60000, 0.3171<000 400000, 0,7694e00%
PRESS(ATM) 30u, ENTHALPY 0,1318+007 (BTU/LB) 073244003 (KCAL/G)
TEMP (R) 706000, FREE ENG =0,2R20¢007 (BTU/LR) ©0,1566+004 (KCAL/G)
TEMP (w) 368889, ENTROPY 0:,5941+005 (BTU/LB#R) 0:.5941+002 (CAL/GeK)
DEN(G/CM3) 0,482ve004
OHN PPHN (ATM) TEKM (4/CMm) PPHT (ATM) 0,5784¢00% PPE (ATM) N,1471¢003
1 n,812440012 0, PPH2 (ATM) 0,4807«004 PFHe (ATM) 0,7402002
2 N,AB08¢000 82319,
3 N,no0ueUnD 98143, IONIZATION POTENTIAL (1/CWM) 88114,
4 N,n000000 106709, PARTITION FUNCTION 02258003
5 N,n000e0N0 120117, ROSSELAND MEAN OPACITY (41/CM) 0,98844000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER Axg Cn
(1/CM) (4/CM) (1/CM) (1/7CM) (1/CM) (1/7CM)
ino0n, 057044004 11000, 0s26300002 90000, 01,29244000
1800, N,2381+004 12000, 0,23704002 75000, 0,24706000
2n0n, N,107n8e004 135090, 0,1670¢002 20CON, 0,20A3¢000
2%0un, N,6339¢003 15000, 0,1319¢002 0000, 0,96454001
Inyn, N,8260¢yu08 20000, 0,6839¢001 100000, 0N,75A34003
anqn, Ne231meu0d 25000, 0,4052¢001 125000, Nyd241001
snyn, D,1442¢003 27500, 0p8226¢001 150000, 0,26Nn3«001
550N, Ne14774008 3nooo, 0,26149001 175000, 0,1790+00%
anon, N,97758+002 40000, 0,1280¢001 200000, N,11%4¢001
angn, 0,5265+402 50700, 0.7204+000 300000, 0, 38134000
io0n00, Nn,3241+002 60y00, 0,4442¢000 400000, 0,16931«000
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TABLE XV e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
300 ATMOSPHERES FOR 60,000°R AND  50,000°R

PRESR(ATH) 300, ANTHALPY  0.18880007 (BYU/LN) 0,6007¢003 (KCAL/G)
TEMP (R) 5999y, FREL ENO 00,22394007 (STU/LW) oh,13444006 (KCAL/G)
TEMP (X) I3, ENTROPY DeB7310008 (BTU/LARNN) N:5741<0N2 (CAL/GeK)
DEN(N/PM3)  0,5747004
QWN PRNN (ATM) TERM (4/CM) PPHT (ATH) 0,11036008 PFL (ATM) 0,1440000)
4 Ne11020002 0o PPHR (ATH) D0,2D07e003  PPhe (ATM) N,7488e0N02
2 0,7069¢000 82349,
3 N,n000e0N0 Q8LAY,. JONIZATION POTENTIAL (3/C) B38310,
¢ 0,n000e000 106700, PARTITION FUNCTION 0,2426e008
§ 0,0000e000 120147, ROSBELAND MEAN OPACITY (1/CM) D,148800n%
WAVE NIIMRER ABS (O WAVE NUMBER AWs CO WAVE NUMBER At CO
(1/6v) (1/Cm) (1/7CMm) (1/CM) tisem) (1/7CM)
La40, LN YYIETIR Y 11000, 0,3V640002 Y0000, 0,43740000
1800, Nexisueyu0d 12000, 0,3246%002 750048, 0,34,10000
anron, WS FLEJ K 13500, U.2%06¢002 ADCOOD. 1,3171000
a%5yo0, Dy953hey0d 15000, 0.197300D2 0000, n,2%374002
Jnpn, Nedaiae 0} 20000, DelUL4e002 1n0000, ,1v42¢002
4npo, ne3Pp279003 2%000, 0D,9957e0014 195000, N,1042e0N2
$aun, 0,2404010J 27%00, 0,47250014 180000, D,hb7Be00Y
$500n, N,1700eu03 30000, Qo38840003 17%006, N,43d9+(01
ARUN, Netahendy 40000, 0,10430008 goovoed, 0o3N1iBe00Y
Anyn, N, 7077402 $0000, 0,1028e008 Jnoo000, N,963B6000
10n0N, N,4B04+007 U000, Debd9se000 400000, U,4298+4000
PREGS(ATM) 300, KNTHALPY 0440404007 tBTU/ZLR) DB60060NS (KCAL/G)
TEMP (R) 5000u., FREE ENO #0,1689¢007 tBYU/LR) o)., 03830003 (¥CAL/Q)
TEMP (k) 2777n, EATRUPY  0,5396+U05 (BYU/LRAWR) 0.5306e0ns (CAL/0OeK)
DEN(G/CMY) 0,7284=y04
OWN PPHN (ATM)  TENM ($/CF) PPHY (ATHS 0020304002 PFL  (ATM) 0,13834003
4 0,28824002 N PPM2 (ATM) 0,0192e002 Phue (ATM) N,33%20.0N14
2 0,77684000 82319,
3 0,np00e000 98183, TONIZAYIUN PUTENTIAL (L/CP) LI LY
4 0N,Nn000e0N0 106700, PARTIYION FUNCTION f,7u%4e008
5 N,np00ey0D 120317, ROSSELAND MEAN QPACITY (R7CM) Bocundedag
WAVE NUMBEK ABS €O WAVE NUMBER ae8 CO WAVE NUMBER An§ CO
(1/Cv) {L/CH) t1/7EM) tisCw) 1a/C%) 11/0m)
1N, Ne9B45ey04 11000, 0e61220002 20000, (1,62286000
{800, 0,42300004 12000, 0,9036%002 75000, D R3194000
anyn, N,d32veuD4 139500, 0,385%60002 s0000, 0,89614000
2500, 0,44080904 i3000, D,80290002 00000, 11477984002
Inon, 0,999349003 20000, Qelbave00d?2 1nD00n, ", 8Yabe(2
angn, 0,5660e003 25000, 0,.501%6001 125600, n,3300e002
SAU0, N,3405¢003 27%040, 0.7130¢001 i%000n, 1,2017002
8800, 0,2777¢003 31000, 05744001 175C00, 1,1373¢002
anon, 023094009 40000, 0,27560001 200000, Fe934%en01
snon, 0,1237+003 50000, 0.1933+001 3n0000, 1,2945+001
10000, 0,7%69¢y02 60000, 0.v4022000 400000, n,1303¢001
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TABLE XV f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
300 ATMOSPHERES FOR

40,000°R AND

30,000°R

PRESS(ATM) 300, ENTHALPY 0,7217+006 (BTU/LB) 0,4009+003 (KCAL/GB)
TEMP (R) 40000, FREE ENG #0,1199+007 (BTU/LR) oN,6662¢003 (KCAL/G)
TEMP (K) 22222, ENTROPY 0,4802+005 (BTU/LBeR) 0,4802¢002 (CAL/GeK)
DEN(G/CM3) 0,1059-003
QHN PPHN (ATM) TERM (1/C*) PPHT C(ATM) 0,8351+002 PPE (ATM) £,1081003
1 0,8276+002 O PPKZ2 (ATM) 0,2945-00% PPHe (ATM) 0,136%4000
2 0.74934000 82319,
3 0,0000¢000 98183, IONIZATION POTENTIAL (1/CM) 79594,
4 0,0000000 106709, PARTIYION FUNCTION 0.2018+001
5 0,0000e000 120117, ROSSELAND MEAN OPACTTY (1/CM) 0,9223+0n13
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/Cm) (1/CM)
in00, 0,11454005 11000, 0.8170¢002 20000, 0,1057+001
1%00, 0,5480+004¢ 12000, 0,6729¢002 75000, 0,1110001
2000, 0,2926¢004 13500, 0,5163002 80000, 0,386%54003
2%00, 0,1869+004 15000, 0,40644002 00000, 0,28434003
3000, 0,1291+004 20000, 0.,20874002 100000, 0,2161¢003
4000, 0,7190+003 25000, 0.1231+002 125000, 0,1197003
SN0, 0,4487¢003 275%00, 0.,9795¢001 1%0000, 0,7310e002
5500, 0,3669+003 306000, 0.7940¢001 175000, U,4793«002
6000, 0,305U+003 40000, 0,3927+001 200000, 0,333134002
8000, 0,1683+003 50000, 0,2265¢001 300000, 0,1064¢002
10000, 01009003 60000, 0,1450+00% 400000, 0,4673+001
PRESS(ATM) 300, ENTHALPY 0,3484¢006 (BTU/LR) 0,4936¢003 (KCAL/G)
TEMP (R) 30001, FREE ENG =0,8063+006 (BTU/LB) o0, 4480003 (KCAL/G)
TEMP (K) 16667, ENTROPY 0,3849¢005 (BTU/LBeR) 0,3849¢002 (CAL/G=K)
DEN(G/CM3) 0,19R21-003
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2203¢003 PFE (ATM) 0,3942¢002
1 0,21984003 0, PPH2 (ATM) 0,47384000 PPHe (ATM) 0,3003+000
2 0,5185+000 82319,
3 0,0000¢000 98183, IONIZATION POTENTIAL (1/CM) 8%787,
4 0,00006000 106709, PARTITION FUNCTION 0,2005¢001
5 0,0000+000 120117, ROSSELAND MEAN OPACTTY (1/CM) D,4114+0n%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (g/Cm) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,5526+004 11000, 0,4921+002 70000, 0,2372¢001
1500, 0,2186+004 12000, 0,41604002 75000 0,48444001
2000, 0,1140+004 13500, 0.,3311¢002 20000, 0,46194002
2500, 0,6894+003 15000, 0,2696+002 eo000nNn, 0,1011004
3ngo, 0,4573+4003 20000, 0.,1%29+002 100000, N,7663+4003
4000, 0,32654003 25000, 0,9858¢001 125000, 0,42494003
5000, N,2204+003 27500, 0,81844001 150000, 0,26004003
5500, 0,1849¢003 30000, 0,6904¢001 175600, 0,17754003
6000, 0,1568+003 40000, 0,39204001 200000, 0,1175003
anoo, 0,9073¢002 50000, 0,2575+001 300600, 0,37344002
10000, 0,5912¢002 60000, 0,1962¢001 400000, 0,15964002
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TABLE XY g¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
300 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATM) 300, ENTHALPY 0,2568+006 (BTU/LR) 0.,1426+003 (kCAL/G)
TEMP (R) 25999, FHEE ENG #0.,06660+006 (BTU/LR) o0 ,3700+003 (XCAL/G)
TEMP (K) 14444, tNTROPY 0.,3549+005 (BTU/LReR) Pe3549¢00¢ (CAL/GeK)
DEM(G/CMI)  0,2431=003
QWN PPHN (2 TM) TERM (1/70M) PPHT (ATM) 0.,2681+003 PFE (ATM) Nn,1521+0N2
1 N,2678+4003 0 PPH? (ATM) 0,1176+001 PFHe (ATM) N,22%%5+000
2 N,?2946+000 82319,
S 0,1417-001 98183, JIONIZATION PUOTENTIAL (1/CM) 94897,
4 0,n000e000 106709, PARTITION FUNCTIONM 0,.2002+001
5 0,N000e000 120117, ROSSELAND MEAN OPACITY (1/CM) 0,3219+001
WAVE NUMBRER A8BS CO WAVE NUMBER ABS CO WAVE NUMEER A=S CO
(1/CM) (1/Cm) (1L/Cm) (1/CM) (1/CM) (1/CM)
1040, 0,1523+004 11000, 0,2070¢002 70000, (421524001
1500, 0,6212+003 14000, 0,2301«002 75000, haB2h7¢001
2000, 0,5302+003 13500, 0.,1878+002 e0uoo0, 90786002
2500, 0,2022+003 15000, 0,1563+002 00090, N,99144001
3Inon, 1,135v+003 27000, 0,9366+001 100600 e1(78+004
4n0N, N,722y9+402 25000, 0,6294+001 125000, UHhyuye(nd
5000, N,44235+002 27500, 0.,5817+G01 1%0Co00, U,3¢-0¢003
5500, N,3588+002 30000, 0,4556«001 175000, N,?415%+003
6n0N, Ne 29554402 49000, 0.2725+001 200000, ,a16%84003
anon, 0,1727+002 53000, 0.191%5¢001 Jo0cn0, ),5279(002
10000, n,31414002 60000, 0,1718+001 4000100, 01,2199«002
PRESSC(ATM) 300. ENTHALPY 0.2169«006 (BTU/LR) 0.,3205+003 (xCAL/G)
TEMP (R) 23000, FHEE ENG =0,5640+006 (bTU/LR) N, 31334003 (¥CAL/G)
TEMP (X)) 12774, ENTROPY 0.3395¢005 (BTU/LA=R) 0,3395+002 (CAL/GeK)
DEN(R/CM3) 0,2B49=003
QNN PPHN (ATM) TERM (1/70V) PPHT (ATM) 0,2863+003 PFE (ATM) N,5641+001
1 N,2862+003 0 PPH2 (ATM) 0,2220+001 PFHe (ATM) 0,1317¢000
2 0,10R1+000 82319,
3 r,1678+001 98183, TONIZATION PUTENTIAL (1/CF) YOTB .
4 0,0000+000 106709, PARTITION FUNCTION Nel2N1e001
5 0,n000+000 120117, ROSSEL AND MEAN OPACITY (1/CM) 021334001
WAVE NUMRER AHS CO WAVE NUMBER ABS CO WAVE NUMBER A~S CO
t1/C¥) (1/7CH) (1/CMm) (1/Cm) ti/Cm) (1/CM)
1000, ", 435¢+003 11000, 0,5107+001 70000, n,3823+001%
1%00, 0,1861+003 12000, 0,4796+001 75C00. n,11406002
2n0n, 0,104v+003 13500, 0.,4382+001 pOCNND, 'e13124003
2500, 0,6381+002 15000, 0.,7%42+001 suGon, 1,14n1002
3Inon, 0,435u+002 20000, 0,4777¢001 100000, 3,1373+004
angn, 0,2372+002 259000, 0,5343¢001 12%000, 1472794003
5000, 011‘7“‘-@02 275”0. 0,2873+001 1Rr000n, n,a4rge0ny
S5uN, N,1207+002 Soe00, 0,2500+001 175690, De294BeNNI
enun, N,1003+y02 45000, 0,1587+0012 20u6i00, 1,20144008
anyo, 0,6631+001 50000, 0,139+001 300600, NahzIyenne
10000, n,5471+y01 60000, 0,1427¢001 4nQ0qn, 426166002
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TABLE XX h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
300 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) 300, ENTHALPY 0,19104006 (BTU/LB) 0s1063¢003 (KCAL/G)
TEMP (F) 20000, FREE ENG ®0.4648+008 (BTU/LR) «0,25R2¢003 (FCAL/G)
TEMP (K) 11111, ENTROPY  0,3279¢00% (BTU/LBWR) 0032794002 (CAL/GeK)
DEN(G/CM3)  0,3347003
QNN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2922¢003 PFE (ATM) 0,1997¢00%
1 N,29224003 0, PPH2 (ATM) 0,4459¢00% PPHe (ATM) 0,59430008
2 n,27480001 82319,
3 N,675%7.002 98183, IONIZATION POTENTIAL (1/CV) 1041164,
4 0,0n000e000 106709, PARTITION FUNCTION 0420004001
S 0,0000+000 120117, ROSSELAND MEAN OPACITY (1/CM) 0411770031
WAVE NIUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/CM) (i7¢em)
1nyo, 0,10614003 11000, 021810008 70000, 054796001
1890, 0,4582¢002 12000, 0,21200001% 75000, 0,1%33002
2nun, N,2534002 138%00, 0,2008400% 80000, 0,18194003
2%00n, N,1595+002 15000, 0,1879¢00% 90000, 0,1907¢002
3nuo0, 0,1098002 20000, 0,20004001 100000, 0,44160001
4anon, N,68894001 25000, 0,1462¢001 125000, 0,867%4003
85000, 0,4367¢001 27500, 0,1281¢001 180000, 0,53864003
5800, 0,3591¢001 30000, 0,1136¢001 175000, 0,354%4003
erign, N,3003¢008 40000, 0,7949¢000 200000, 0,73964003
anun, 0,23440008 50000, 07744000 300000, 0,73620002
10000, 0,2230¢008 6V000, 0,1307¢004 400000, 0,3026002
PRFSS(ATM) 300, tATHALPY 0,1614¢006 (BTU/LB) 0,696%002 (KCAL/G)
TEMP (K) 16000, FREE ENG ©0,3382¢006 (BTU/LR) *0,18794003 (KCAL/G)
TEMP (K) TICR ENTROPY  0,31224005 (BTU/LReR) 031220002 (CAL/QeX)
DEN(G/CM3) 0,83490003
QN PPHN (ATM)  TENM (1/CM) PPHT (ATM) 0,28484003 PFE (ATM) N,1607¢000
1 0,78484003 0o PPH2 (ATM) 0,1488¢002 PFPHe (ATM) 1,124200N%
2 N,1848.002 82319,
3 0,32202003 98183, IONIZATIUN PUTENTIAL (1/CM) 10873k,
4 0,5589.004¢ 106709, PARTITION FUNCTION 0,2000+001
% 0,0000e0000 120117, ROSSELANU MEAN OPACTTY (1/CM) 0.36664000
WAVE NUMRER ABS CO WAVE NUMBER A8S CO WAVE NUMBER Awg CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/C™) (1/70M)
inon, Ne127uey02 11000, 0,4500¢000 20000, N,A84740N1
1890, NyHe8ye(0L 12000, 0,4Y25¢000 75000, 0,22040002
2000, 0,3470¢y01 13500, 0,45124000 #0000, 1,27034003
2500, 0,70300001 1%000, 0,4%90¢000 90000, 0,2832¢002
Inno, N,1.400¢001 20000, 0,38700¢000 100000, 0,64436001
4nun, 07911000 2%000, 0,3325¢000 125000, 1,11754004
seun, 050614000 27500, 0.,3060¢000 1%0000, 0,72484003
5800, 0,4182¢000 30000, 0,2879¢000 175000, 0,48184003
énon, 0,3%519¢000 40000, 03017000 200000, 0,3%108¢003
anun, 0,8129¢000 50000, 0,5462¢000 300000, 0,R923¢002
ionon, 0,87674000 60000, 0,151540018 400000, 0,35984002
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TABLE XY i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 13,000°R AND 10,000°R

PRESS(ATM) 304, ENTHALPY 0,1272+006 (BTU/LR) Ne7068+002 (KCAL/G)
TEMP (F) 13000, FREE ENG »0,2508+008 (BTU/LR) oN,1303+0038 (¥CAL/G)
TEMP (k) 7222, LENTROPY 0,2908+005 (BTU/LB=R) 0,2908¢002 (CAL/GeK)
DEN(R/CMI)  0,504,=y08
QRN PPHN (ATM) TERM (L/0¥) PPHMT (ATM) 0,2507+00n3 PFE (ATM) N,12R9=(NY
1 N,?507+003 0, PPH2 (ATM) 0,4925¢002 PFHe (ATM) N,1848e0002
2 N 75832004 82319,
3 N,7238¢005 98133, IONIZATIUN PUTENTIAL (1/CF) 107992,
4 0,1402=005 106709, PARTITION FUNCTION Ne2BNOe0NY
5 0.,0000e000 120117, ROSSELAND MEAN OPACTITY (1/CM) N,EyQ1=0ny
WAVE NUMPEK ABS CO WAVE NUMBER ABS CO WAVE NUMBER AxS CO
t1/C™) (1/CM) (1/Cm) (1/CM) ti/cv) (r/cm)
1o, Ne1310¢001 11000, 0,8655=001 720000, k210001
1500, 0,5866ey00 12000, 0.8857=001 75000, N,2750e002
2non, n,329y+y00 13500, 0.,8826°001 ROCOO, 1,3266e003
%00, N,2112+900 15000, 0,8570=001 e0dan, N,3418¢002
Inge, N,1463+000 20000, 0,7584=001 100000, (1477540001
4non, N,8266001 25000, 0,7624=001 125000, V15054004
s5no0, 0,5301«001 27500, 0,8¢802001 150000, (g1l 764004
5%00, N, 438u8-001 U000, 0,9237=001% 17%0y0, Neg7331e003
énpon, 0,3695=-901 43000, 0,1973+000 200000, 0,4173+003
anouo, Ny6167-y01 50000, 0e418000 300000, 1,06394002
io0no0n, 0,8191-00% 60000, Ve1744+001 400000, 0,3b414002
PRESS(ATM) 300, ENTHALPY 0,731%+005% (8TU/LR) 0,3983+0n2 (KCAL/G)
TEMP (PR) 10001, FREE ENG #0.175%8¢006 (BTU/LR) ©0,9744¢0N2 (KXCAL/G)
TEMP (K) 5556, ENTROPY 0,2469+005 (BTU/LReR) 0s24A940Nn2 (CAL/Ge"K)
DEN(G/CMYI) 0,1014=y02
OHN PPHN (ATHM) TERM (1/CM) PPHT (ATM) 0,1411¢003 PFE (ATM) N,?35%57«0Nn3
1 0n,14114003 0 PPH2 (ATM) N,1589+003 PFHe (ATM) n,u258e¢0N4
2 n,3125.006 82319,
3 n,11%57+007 98183, IONIZATION POTENTIAL (1/CM) 109240,
4 N,15%7-008 106709, PARTITION FUNCTION f2000+001
5 0,n000e000 120117, ROSSELANU MEAN OPACTITY (1/CM) 0,4963=0n2
WAVE NUMRER ABS €O WAVE NUMBER ABS CU KAVE NUMBRER A-S CO
(1/C™) (1/Cm) (1/CM) (1/Cv) (1/CM) (1/0M)
inQn, 0,227u=901 11000, 0,3990=002 70000, U,%1%1e001
1500, 0,1009=u01 12000, 0,4376=002 75G00, 1,97n8e002
2nun, 0.5677+u02 13500, 0,4v36e002 #000QN, 1,20844003
2%nn, Ne3837-002 159000, 0.5979=002 9QN6LN0, 1,71394002
3no0, 0,2532-002 20000, 0.9893=002 100600, ",4B849e001
4nQn, 0.,1445=-002 25000, 0,1/61=001% 125000, ",P4%2¢004
Snon, 0,9656-003 27500, 0,2420=001 1%0000, Ne?1bb6e(N4
5%00, NeBILS=003 30000, 0,3305=001 175cCo0, 1e1532¢004
éngn, 0,76407-003 40000, 0,1069«000 200000, la6Babe(03
gnon, 0,2299=002 59000, 0,3273+000 300C00, Ne7Unde(n2
1o00n, N,3546-002 610000, 0,1083+001 400000, U 28714002
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TABLE XY |

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
300 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 300, ENTHALPY 0.,2996+005 (BTU/LB) 0,3664+002 (KXCAL/G)
TEMP (R) 7000, FREE ENG #0,1121+006 (BTU/LR) e0,6227¢002 (KCAL/G)
TEMP (k) 3889, ENTROPY 0,2029+005 (B8TU/LReR) 0,2029¢002 (CAL/GeK)
DEN(G/CM3) 0,1827-002
CHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2171+002 PPE (ATM) 0,12702006
1 0,2171«002 0. PPHE (ATM) 0,2783+003 PPHe (ATM) 0,2080007
2 0,5176+011 82319,
J 0,3293.013 98183, IONIZATION POTENTIAL (1/CVF) 109643,
4 0,1796+014 106709, PARTIYION FUNCTION 0,2000+001
S 0,0000e000 120117, ROSSELAND MEAN OPACTITY (1/CM) 0,11%4<004
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/Cm) (1/CM) (1/Cm) (1/CM) (1/CMm) (1/Cm)
1000, 0,2389-007 11000, 042215003 70000, 0,65474000
1500, 0,1088+006 12000, 0,1615=003 75000, 0,2180+001
2000, 0,3195=006 13500, 0,2381=003 80000, 0,26090002
2%00, 0,7269=006 15000, 0,3381-003 90000, 0,2729+001%
3n00, N,1409=005 20000, 0,9038=2003 100000, 0,61874000
4000, 0,3922-005 25000, 0,20142002 125000, 0,42744004
5noo, 0,8523«005 27500, 0,2878«002 150000, 0,4259+004
5500, 0,1182-004 30000, 0,4028=002 175000, 0,3089+004
6000, 0,1589-004 40000, 0,1352=001 200000, 0,11994004
8ngo, 0,4272=-004 50000, 0,4167001 300000, 0,15734002
{0000, 0,8897=004 60000, 0,1381+000 400000, 0,6633¢001
PRESS(ATM) 300, ENTHALPY 0,1751005 (BTU/LB) 09730001 (KCAL/Q)
TEMP (R) 5000, FREE ENG »0,7389¢005 (BTU/LB) 0,410%5+002 (KCAL/Q)
TEMP (X) 2778, ENTROPY 0,18284005 (BTU/LBeR) 0,1828¢002 (CAL/G=K)
DEN(G/CM3) 0,2647-002
QMN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,1304¢00% PPE (ATM) 0.6123=011
1 0,1304+001 0. PPH2 (ATM) 0,2987+003 PPHe (ATM) 0,3417-012
2 N,1598+017 82319,
3 0,9728#021 98183, IONIZATION POTENTIAL (1/CM) 109678,
4 0,1508+022 106709, PARTITION FUNCTION 0,2000+001
5 0,0000e000 120117, ROSSELAND MEAN OPACITY (1/CM) 0,4629006
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/CM) (1/CM) (1/CM) (1/CHM)
ino0n, 0,2451-008 11000, 0,9822°005 70000, 0,5296-001
1500, Ny1116-007 12000, 0,1305=004 75000, 0,1763¢000
2n00, 0,3188+007 13500, 0.1923=004 80000, 0,2110¢001%
25060, 0,7076+007 15000, 0,2731=004 90000, 0,2208+000
3000, 0,1341~«006 20000, 0,7305=004 100000, 0,%500%5=001
4000, 0,3590-006 25000, 0.1629°003 125%000, 0,6168+4004
s5n0N, 0,7567=006 27500, 0,2328=003 180000, 0,624%¢004
55060, 0,1036~005 30000, 0,3256=003 175000, 0,45400004
6000, 0,1377-005 40000, 0,1093=002 200000, 0,1732+4004
8non, 0,3503=005 50000, 0,3378=002 300000, 0,1324001
10000, 0,7207+005 60000, 0,1117=001 400000, 0,55934000
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PRESS(LATM) 300,
TEMP (R) $001,
TEMP (K) 1667,
DEN(G/CM3) D,4421+-9002
QRN PPHN (aTH) TERM (1/CM)
1 0,18%8-002 0
2 0,0000+000 82319,
3 0,00004000 98183,
4 0,n000+000 106709,
5 0,n000000 120117,
WAVE NIIMREF ABs CO
(1/C¥) (1/Cm)
1000, ly1165=0610
1500, Ne4979=010
2nun, N,1340-009
2500, 0,2859y=009
3Ingn, Neb216~y09
4000, N,1319-008
SAUR, 0,2677=-008
5500, N,3616=008
6nun, N,4756=-008
anun, f,1179-007
10n00, n,2404-007

TABLE XV k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR

ENTHALPY

ENTRUPY

PPMT (ATHM) D,1858-002
PPH2 (ATNM) 0,3000+003

IONIZATION POTENTIAL
PARTITION FUNCTIONM
KOSSELANU MEAN OPACTITY (1/CM)

WAVE NUMBER

(1/CM)
11000,
1000,
13500,
15000,
20000,
25000,
27500,
30000,
40000,
50000,
60000,

0,8967+004 (BTU/LR)
FREE ENG »0,3945+005 (BTU/LR)
0,1614+005 (BTU/LReR)

ABS CO

(1/70¥)
0,3269=007
0,4337=007
0,63842007
0.,Y062=007
0.2423=0006
0.,5402=006
0.,7721=006
0,1081=005%
0:3626‘005
0,1118=004
0,3705=004
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3000 °R

0.,4982+0n1 (KCAL/G)
e0,21924002 (XCAL/G)
0,36144002 (CAL/ReK)

PFE (ATM) 0,0000¢000
PFHe (ATM) 0,0000+4000

(1/CV) 19679,
0.0000+000
0:e>476=009

WAVE NIUMBER AHS C0

t1/c™m) (1/0M)
70000, 0,17%7=003
75000, n,5848=003
rROUVODO, N,A999«002
90000, 0,7322«003
100000, 0,1660«003
125000, Uea1030400%
150000, 1,10444005
175000, 0,79R94004
200¢G600, 1,2891¢004
300000, 0,3175«002
400C00, (41293002




TABLE XVT a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 200,000°R AND 175,000°R

PRESS (ATH) 500, ENTHALPY 0.26414007 (8TU/LR) 0,1467+004 (KCAL/G)

TEMP (R) 200000, FREE ENG »0,1094+008 (BTU/LR) ©0,60784004 (KCAL/G)

TEMP (K) 111111, ENTROPY  0,6791+005 (BTU/LReR) N.67914002 (CAL/GeK)
DEN(R/CHM3)  0,2766=u04

OHN PPHN (ATM)

TExM (1/Cm)

PPHY (ATM) 0,3985¢000 PFE

(ATM) N,2408¢0N03

1 n,1512+000 0, PPH2 (ATM) 0,8946+007 PFHe (ATM) 0,7541=00%
2 0,2082¢000 82359,
3 n,3912-001 98643, IJONIZATION POTENTIAL (1/CHM) 9218n,
4 0,0000000 109300, PARTIYION FUNCTION Ne5272+001
5 0,0000e000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,5343e0n2
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AMS CO
(1/C¥) (1/Cm) (1/Cm™) (1/CM) (1/Cm) (1/cm)
inyo, 0,94264003 iio000, 0,2738¢001 70000, De3028e001
1500, 0.,3347+003 12000, 0,2239+001 75000, 0,3063=00%
2nun0, 0,16%0+003 13500, 0.1706001 a000D, 0,2611-00%
2500, n,9219y+y02 15000, 01338001 90000, 0,1945«001
3non, N.58406+002 20000, 0.6898+4000 100600, 0,7221=001
4npo, N,2864+002 29000, 0,41244000 1725000, 1,84326001
500N, Ne16544002 27500, 0,3309+000 150000, U,27%8e001
5500, N,131uye002 Jupo00, 0,2706+000 175000, N,19n5«001
6npn, 0,1059+002 40000, 0,1364¢000 200000, 1e1352=001
gnun, N,527u0+u01 50000, 0.,8169+001 3noooan, N,45%2«002
10000, N,3415¢001 60000, 0,5276=001 400000, H,2087002
PRESS(ATM) 500, ENTHALPY 0.2392¢007 (BTU/LR) 0,3329+004 (XCAL/G)
TEMP (R) 17500v. FREE ENG =0,9259+007 (BTu/sLR) =Ne51444008 (¥CAL/G)
TEMP (k) 97224, ENTROPY 0,6658+005 (BTU/LReR) N665840Nn2 (CAL/GeK)
DEN(R/CM3) 1,316¢-004
OHN PPEN (2TM) TERM (1/70CM) PPHT (ATM) 0,5546¢000 PFE (ATM) N,2497¢003
1 N0,24664000 0, PPH2 (ATM) 0,1866-006 PFHe (ATM) 0,1736e0n4
2 N,?2916¢000 82359,
3 n,916%0-001 98643, IONIZATION POTENTIAL (1/CM) 91n22,
4 0,n0004000 109300, PARTITION FUNCTION Ned40Y«001
5 0,0000+000 130000, ROSSELAND MEAN OPACTITY (1/CM) 0,10%5«001%
WAVE NUMRER AHS (O WAVE NUMBER ABS CO WAVE NUMEER ARS CO
(1/Cv) (1/Cm) (1/Cwm) (1/CMm) (1/7C™) (1/6m)
ie0n, 0,1345¢u04 11000, 0,4135¢001 70uv00, U,5511=001
1=un, N,4793+y03 1000, 0,3388+001 75000, 6,4043-001
2nan, 04,2¢325+003 13500, 0,2588+001 ROGON, 0,3950=-001
25u0, 0,133ui+003 15000, 0,2035¢001% 90v00, (1,2931=-001
Jngn, 0,845%+902 202000, 0,1054001 1000600, 0,93604000
4nun, N,4161+002 25000, 0.06319000 17%00n, i,2100+001
sn0n, n,2411+y02 27500, 0.,5073«000 1%0C€00. 0,5168«001
5500, N,1914+002 36000, 004149000 175000, 1,3510+001
enU0, Ne154v+002 40000, 0,2121¢000 200000, 01,2478=001
a8ngn, Ne774, 4401 50000, 0.1249¢000 300000, 0,8237«002
10000, n,5145+001 69000, 0,8045001 400000, 0,3670-002
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PRESSCATH)
TEMP (R)
TEMP (K)
DEN(G/CMY)

ONN PPHN (ATM)

1 0,44264000

2 0,4024+000
3 0,00004000
4 0,00002000
S 0,00004000

WAVE NUMBER

(1/Cm)
1000,
1500,
2000,
2590,
3000,
A000,
5000,
5800,
6000,
8000,

10000,

PRESS(ATM)
TEMP (R)
TEMP (K)
DEN(G/CMY)

OHN PPHN (ATM)

1 0,9124+000

2 0,5485000
3 0,0000e000
4 0,0000+000
5 0,0000e000

WAVE NUMBER
(1/C™)
1000,
1500,
2000,
2%00,
3000,
4000,
5000,
5500,
6000,
8000,
10000,

ABS CO

(8/CM)
0,3313¢004
0,4199+004
0,5877+003
0,3396+003
0,2476+003
0,108440G3
0,6342+4002
0,55444002
0,45834002
0,23080+002
0,1481¢002

TERM (1/CM)

82359,
98643,
109300,
130000,

TABLE XVI b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR

PPHY (ATM) 0,31458¢001
PPH2 (ATM) 0,16230005

150,000°R AND  !25,000°R

500, ENTHALPY 0,2142+007 (8TU/LB) 01.11904004 (KCAL/G)
149999, FREE ENG «0.7613+007 (BTU/LB) =0,4229¢004 (KCAL/Q)
83333, ENTROPY 0,6503¢005 (BTU/LReR) 0,6503+002 (CAL/GeK)
0,3691-004
TERM (1/CM) PPHT (ATM) 0,84504000 PPE (ATM) 0,2496+003
0. PPH2 (ATM) 0,4768=006 PFHe (ATM) 0.4647<004
82359,
98643, JONIZATION POTENTIAL (1/CH) 89554,
109300, PARTITION FUNCTION 0.3816+001
130000, ROSSELAND MEAN OPACITY ¢1/CM) 0,2459-001
A8s CO WAVE: NUMBER ABS CO WAVE NUMBER ABS CO
(1/Cm) (1/Cm) (1/CM) (1/CMm) (1/7CM)
0020284004 11000, 0,6653+001 70000, 0,8798=001
0,72004003 12000, 0,5462¢001 75000, 0,7392«001
0,3545003 13500, 0,4182+0014 R0000, 0,6273=001
0,2088+003 15000, 0,3294+001 90000, N,3661+000
0,13004003 20000, 0,1713+001 100000, 0,28854000
0,648344002 25000, 0,1028+001% 125000, 0,17004000
0,3705+002 27%00, 0,8251+000 150000, 0,1079+000
0,2975002 30000, 0,6745+000 175000, 0,7249+.001
0,2413+002 40000, 0,3437#+000 200000, 0,5088=001
0013714002 50000, 0,2015+000 300000, 0,1671-001
0,82%58+00% 60000, 0.,1291000 400000, 0,7425=002
500. ENTHALPY 0,1891+007 (BTU/LR) 0.,1081#004 (xKCAL/QG)
124999, FREE ENG «0,6009+007 (BTU/LB) «0,3338+004 (KCAL/Q)
69444, ENTROPY 0,6320400%5 (BTU/LBeR) 0,6320+002 (CAL/GeK)
0,4435-004

PFE (ATM) 0,24934003
PPHe (ATM) 0,15412003

IONIZATION POTENTIAL (1/CM) 876822,
PARTIYTION FUNCTION 03196+001
ROSSELAND MEAN OPACITY ¢1/CM) 0,7278+001
WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) t1/cM) - (1/CM)
11000, 0,1163¢002 70000, 0,14934000
12000, 0.9560+001 75000, 0,12504000
13500, 0,7332¢00% 80000, 0,1057+000
15000, 0,5781¢0014 90000, 0,9252+000
20000, 0,3009+00% 100000, 0,72474000
25000, 0.,1803¢001 125000, 0,4215%5000
27500, 0,1446+001 180000, 0,26484000
3oooo0, 0,1181+001 175000, 0,17654000
40000, 0,5975+000 200000, 0,1232+000
50000, 0,34754000 300000, 0,4006-001
60000, 0,2209¢000 400000, 0,1777«001
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TABLE XVT ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
500 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) 500, ENTHALPY  0,1638¢007 (BTU/LR) 0.9098+003 (KCAL/G)
TEMP (P) 100001, FHREE ENG =0,4455+007 (BTU/LR) =0.2475+004 (KCAL/G)
TEMP (k) 55550, ENTROPY 0,6092+005 (BYU/LReR) 0,6092¢002 (CAL/GeK)
DEN(G/CM3) 1,5561-004
OHN PPHN (ATM) TERM (1/CF) PPHT (ATM) 0,3003+001 PFE  (ATM) 0.24854003
1 n,2290+001 0, PPH2 (ATM) 0,8421-005 PFHe (ATM) P, 690%0e003
2 Ny7133+000 82359,
3 0,n0N04000 98643, IONIZATION POTENTIAL (1/CF) 64917,
4 0.n000e000 109300, PARTITION FUNCTION 0.2623+001
5 0,n0004000 130000, ROSSELANU MEAN GPACITY (1/CM) 0,3057+40n00
WAVE NUMBER ABS (O WAVE NUMBER A8S CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) (1/7C#) (L/7C™m) (1/CM)
1000, N,6066+004 11000, 0,2271002 7000n, 0,2733+000
1800, Ne2220+004 12000, 0,1868002 75000, 0,22754¢000
2non, 0,1097+004 135n0, 0,1433¢002 20000, 1,19184000
2500, 0,63824003 15000, 0.1129¢002 90000, 0,29%0e001
3ngn, 1,4193+003 24000, 0,5858¢001 100000, 1423164001
4000, 0,2387+y03 25000, 0,3492¢001 125000, Ue13206¢001
5000, N,132%+003 27500, 0,2792¢001 150000, 0,843%4000
5%un, 0,1070¢003 3op00, 0,2¢72+¢001 175000, 0,54464000
600N, N,88064002 40000, 0,1135+0014 2no000, 0,3782¢000
8noen, 0,463y002 50000, 0,6%14¢000 Joocoo, 0,1222¢000
1000n, 0,2811+002 60000, 0,4089+000 400000, 0,5418=001
PRESS(ATM) 50v, EATHALPY 0415334007 (BTU/LR) N.8518+0Nn3 (kCAL/G)
TEMP (R) 90000, FREE ENG ®0,38514007 (BTU/LR) «0.2139¢004 («CAL/G)
TEMP (K) 50000, EATROPY 0.5982+005 (BTU/LRek) 0:5982¢002 (CAL/GeK)
DEN(R/CMI) N,6194=004
QRN PEFHN (ATM™) TEnM (1/CM) PPHT (ATM) 0,443940n1 PFE (ATM) D,2478¢0n3
1 n,3659+001 (Jr PPH2 (ATM) 0,2058«u04 PrHe (ATM) N,1466¢002
2 N,7802+0N0 82359,
§ 0N,N000+000 96643, IONIZATION POTENTIAL (1/CF) 83499,
4 0,n000+000 109300, PARTIYION FUNCTION De2426+0n1
S 0.n0004000 130000, ROSSEL ANU MEAN OPACTITY (1/CM) 0,6127+000
WAVE NIU/MRER ABS ¢O WAVE NUMBER AES CO WAVE NUMKER AHS CO
(1/C») (1/CM) (1/Cm) (1/7CM) t1/Cc™) (1/CM)
inan, 0,807neu04 11000, 003093002 70¢00, 6,35784000
15¢0n, VDe7640y06a 12000, Uedb444002 75000, 0,7972+4000
anun, N,14254y04 13500, 0.19Y504002 £0C00, N,25n6000
2%yn, N,656540N03 159000, 0.,1%36%002 e06gn, ,53486001
3ngn, N.%667+y03 29000, 0.7940en01 160000, h,41414001
annn, 0.2960+u03 25000, 0,4715+001 125600, N,23%4¢001
SAgn, Ne1B80U+(03 27500, 0,3762¢001 1%000n, 0,34564001
s80n, N,1455+¢03 36000, 0.3056+001 175000, 6,96044000
6ncen, N,a11940003 40000, 015144001 200000, 1,6660e000
angn, 0,630ne402 50000, 0,80631¢000 300Co00, 0,2148+000
10000, n,3831«002 6uU000, 0.5383¢000 400000, 0,95260001
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500 ATMOSPHERES FOR

PRESS(ATM)
TEMP (R)
TEMP (K)
DEN(G/CM3)

GHN PPHN (ATM)

4 0,62404001 0 PPH2 (ATM) 0,6046=004 PPHe (ATM) 0,34122002
2 0N,R5424000 82359,
3 0,00004000 98643, IONIZATION POTENTIAL (1/CF) 81806,
4 0,0000e000 109300, PARTITION FUNCTION 0.,2274+001
S 0,0000000 1300600, ROSSELAND MEAN OPACITY (1/CM) 0.1235¢00%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
t1/7CM) (1/CM) (1/CM) (1/CM) (1/¢cM) (1/¢M)
1000, 0,9789+004 11000, 0,4354¢002 70000, 0,480%54000
1500, 0,3824+004 12000, 0,3579¢002 75000, 0,3983¢000
2000, 0,1981+¢004 13500, 0,27400002 80000, 0,33794000
2500, 0,1195+004 15000, 0,2156002 90000, 0,1038002
3000, 0,7926+003 20000, 0,1110002 100000, 0,80034001
4000, 0,41624003 25000, 0,6558¢001 125000, 0,45184001
5000, 0,25314003 27500, 0,5220¢001 150000, 0,2783¢001
5800, 0,2047+003 30000, 0,42300001 175000, 0,18324001
6000, 0,1687¢003 40000, 0.2077001 200000, 0,1269+001
8000, 0,8886+002 50000, 0.1174¢001 300000, 0,40884000
10000, 0,5394+002 60000, 0,72734000 400000, 0,1813+000
PRESS(ATM) 500, ENTHALPY 0,1308+¢007 (BTU/LB) 0,72664003 (XCAL/G)
TEMP (R) 70000, FREE ENG =0,2681+007 (BTU/LB) =0,1489¢004 (KCAL/G)
TEMP (K) 38689, ENTROPY 0,5698+00%5 (BTU/LBeR) 0,5608+002 (CAL/GeK)
DEN(G/CH3) 0,8095-004
QHN PPHN (ATM)  TERM (1/CM) PPHT (ATM) 0,12584002 PPE (ATM) 0.24374003
1 0,1155+002 04 PPH2 (ATM) 0,22762003 PFH= (ATM) 0,8973=002
2 0,1029+001 82359,
3 0,0000e000 98643, TONIZATION POTENTIAL (1/CM) 79766,
4 0,00004000 109300, PARTITION FUNCTION 0,21784001
5 0,00004000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,2663+001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/CM) (1/CM) (1/CM) . (1/CM) {1/CM) (1/7cM)
1000, 0,1377¢005 11000, 0,64469002 70000, 0,68000000
1500, 0,5454¢004 12000, 0,52960002 75000, 0,%6344000
2000, 0,2851+004 13500, 0,4053¢002 80000. 0,2958¢002
2500, 0,1751+004 15000, 0,3185¢002 90000, 0,72221002
3000, 0,11544004 20000, 0,1633+002 100000, 0,17064002
4000, 0,6100+003 25000, 0,9603¢001 12%000. 0,9567+001
5000, 0,3724+003 27500, 0,7625¢001 150000, 0,5873+001
s500, 0,3017+003 30000, 0,6163¢001 175000, 0,38584001
6000, 0,2488+003 40000, 0,2998¢0014 200000, 0,26704001
8npo, 0,1314+003 50000, 0,1681+001% 300000, 0.06000000
10000, 0,7985¢002 60000, 0,10340001 400000, 0,3813+000

500,
79999,
44444,

0,7008=004

ENTHALPY

ENTROPY

TERM (1/CM)

TABLE XVI d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

80,000°R AND

0.,4425%5+007 (BTU/LB)
FREE ENG »0,3259+007 (BTU/LA)
0.5854+005 (BTU/LBeR)

PPHT (ATM) 0,7096+001

70,000°R

0,7916¢003 (XCAL/G)
«0,1810+004 (XCAL/Q)
0.5854¢002 (CAL/Ge=K)

PPE (ATM) 0.2465¢003
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TABLE XVT e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
500 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATH) S0U. EMTHALPY 0413714007 (BTU/LR) 0,6508+0N03 (KCAL/G)
TEMP (P) 56999, FREE ENG #0,21249007 (BTU/LR) «0,1180¢004 (KCAL/G)
TEMP (K) 33333, ENTROPY 0.,5492+005 (BTU/LReR) 054924002 (CAL/GK)
DENCGR/CM3I) 0,9673«004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,24964002 PFE (ATM) 0,72375¢003
1 0,2377+002 0o PPH2 (ATM) 0,1138+002 PPHe (ATM) N,2745e001
2 0,1103¢001 82359,
3 0,0000¢000 98643, IONIZATION POTENTIAL (1/CM) 77318,
4 0,0000000 109300, PARTITION FUNCTION 0.2100«004
5 0,00006000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,4203«001
WAVE NUMBER ABS (O WAVE NUMBER ABS CO WAVE NUMBER AKS CO
(1/C™m) (1/Cm) (1/CMm) {1/CM) (1/7¢M) (1/0rM)
1000, 0,2041+005 11000, 0,56384002 70000, n,99224000
1500, 0,8081+004 12000, 0,8077+002 75000, U0,R271«000
2000, 0,4263¢004 13800, 0,6172+002 #0000, 0,7209002
2800, 01,26040004 15000, 0,4543¢002 eouon, 0,53414002
3000, N,17834yu04 20000, 0.,2467«002 100600, 0,4117002
4ngn, Ne926u8ey03 25000, 0.1442¢002 125000, 0,22¢9%«002
5000, 0,56764003 27500, 0,1142+002 150000, 0,1405+002
5800, 0,46024003 30000, 0.9¢03+001 175000, N,9272+001
énon, Ne37994003 40000, 0,4433¢001 200000, LA379e0014
8n00, 0,2009¢003 50000, 0,2466+001 300000, N,20%4e001
tgnon, 0,42200003 60000, 0,1511001 400000, Ue90986000
PRFESS(ATM) 800, ENTHALPY 0,9688+006 (BTU/LRA) 0.85493+003 (KCAL/G)
TEMP (R) 50000, FREE ENG «0,1599¢007 (BTU/LR) «0,8885¢0N03 (KCAL/G)
TEMP (k) 27774, LATRUPY 0.517600% (BTU/LAeR) 0:51760002 (CAL/GeK)
DEN(G/CM3) 0,1231+003
OHN PPHN (ATM) TEWRM (1/CM) PPHT (ATM) 0,56604002 PFE (ATMY N,7217003
i N,9533¢002 0, PPH2 (ATM) 0,8179=002 PFHe (ATM) (0,9093e004
2 N,1262400% 82359,
3 0,0000000 Y8643, IONIZATION POTENTIAL (41/CM) 74A05,
4 0,00000000 100300, PARTITION FUNCTION Ne20abe004
5 0,n000e000 130000, ROSSELAND MEAN OPACYTY (1/CM) 0,H040e0N1
WAVE NUMRER ABS CO WAVE NUMBER ABS CoO WAVE NUMBER AHS CO
(1/C™) (4/Cm) (4/7CM) (1/CM) t1/7¢Cm) (1/76M)
1000, D,2068+005 11000, 0,1499¢003 706n0, (a451%¢001
1500, Doi200400% 12600, 0,12294003 75000, 042313003
2non, 0,6423+004 13800, Ce9375€002 A0000, 1,2044e003
2500, 0,30494004 1%000, 073429002 QULON, 1e4914e008
Ingn, Ne265ue004 20000, 0,3718e002 100600, 1,11544003
4nqn, Ne1415¢004 25000, 0,2163+002 195600, U,64084002
8000, 0,668Uey03 27500, 0,1709%002 i%0000, Ue3917¢002
580N, 0,704y003 30000, 0,1876%002 175000, 1y?569e002
énun, 0,58114003 40000, 0,6606¢001 200000, 01,17764002
anye, N,3070+003 50000, 0,35085+001 300L00, 0,%57134001
onun, De166U+U03 6u000, 0,2469+001 400000, n,2522+001
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TABLE XVT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(ATM) 500, ENTHALPY 0,7084+006 (BTU/LR) 039364003 (KCAL/G)
TEMP (R) 40000, FREE ENG 0,11368¢007 (BTU/LR) 06325003 (KCAL/G)
TEMP (X)) 22222, ENTROPY 0,4617+005 (BTU/LReR) 0,4617¢002 (CAL/G*K)
DEN(G/CMY) 0,1784-003
OHN PPKN (ATM) TERM (1/CM) PPHY (ATM) 0,1461¢003 PPE (ATM) 0.,17644003
1 N,14%04003 0, PPH2 (ATM) 0,9007=001 PFHe (ATM) 0,39054000
2 N,10R44001 82356,
3 0,0000+000 98643, IONIZATION POTENTIAL (1/CM) 73019,
4 0,0000«000 109300, PARTITION FUNCTION 0,2015+001
% 0,0000+000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,9903+001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/C¥) (1/Cm) (1/CM) (1/CM) (1/CM) (1/CM)
inon, Ny 36204005 11000, 0,1943+003 70000, 0,2640¢001
1500, n,1504+005 12000, 0,15964003 75000, 0,78904003
2ngn, 0,61044004 13500, 0,1220003 80000, 0,68214003
Z50n, 0:5018+004 15000, 0,9979+002 90000, D,49864003
3000, 0,3389+004 20000, 0,4902¢002 100000, 0,37884003
4000, 0,1820+004 25000, 0,2893+002 125000, 0,20984003
5000, 0,1420+004 27500, 0,2306¢002 150000, 0,12824003
5500, 0,9086+003 30004, 0,18724002 175000, 0,8407¢002
enon, 0,7502+003 40000, 0,9347+001 200000, 0,58084002
goun, Ny3968+003 50000, 0,5451¢001 300000, 0,1860e002
10000, N, 2409+003 60000, 0,3532+0014 400000, 0,8110+001
PRESS(ATH) 500, ENTHALPY 0,3456+006 (BTU/LB) 01920003 (KCAL/G)
TEMP (FR) 30001, FREE ENG «0,7720+006 (BTU/LB) «0,42089+003 (KCAL/G)
TEMP (K) 16067, ENTROPY 0,3725+00% (BTU/LBeR) 03725002 (CAL/GeK)
DEN(GR/CMI) 0,3248=403
QHN PPHN (ATM) TERM (1/CM) PPHY (ATM) 0,3694¢003 PPE (ATM) 0.6465¢002
1 0,3688+4003 0. PPH2 (ATM) 0,1332+001 PPHe= (ATM) 0,A513000D
2 0,%57614000 82359,
3 0,0000000 98643, IONIZATION POTENTIAL (3/CM) 80501,
4 0,0000e000 109300, R:iTTYION FUNCTION 0.,2003+001%
5 0,0000e000 130000, ROSSELAND MEAN OPACTITY (1/CM) 0,9973+001
WAVE NUMBER ABS CO WAVE NUMBEK ABS CO WAVE NUMBER AHS CO
(1/C™m) (1/Cm) (1/7CM) (1/CM) t1/CcM) (1/¢cM)
ingn, N,8757+004 11000, 0,9802¢002 7000N, 0,62484001
1500, 0,4575+004 12000, N.8310«002 75000, 0,1329¢002
2n0n, 0,2762+004 13500, 0.6658e0(2 80000, 0,12984003
2500, N191835+004 15u00, 0,5466¢002 90000, 0,17n3«004
3ngn, 6,1301+004 20000, 0,3197«002 100000, 0,12R7«004
4nQ0, 0,7427¢003 25000, 1,21274002 125000, 0,7152¢003
500N, (,4743+003 27504, 0,1792¢002 180000, 0,4383+003
58yn, Ny 39014003 30000. 0,1532¢002 175000, 0,28754003
éenyn, 0,3250¢003 40000, 0,9083«001 200000, 0,1976+003
8nyo, 0,1821+003 50000, 0,6169¢0014 300000, 0,6220e002
10nun, Ne1177+0403 e0o0cCC, 0,9865+001 400000, 0,2591+002
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TABLE XVT g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
500 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATHM) 500, ENTHALPY 0,25304006 (BTU/LR) 0,1406¢003 (KCAL/G)
TEMP (R) 2599y, FREE ENG ¢0,8390+006 (HTU/LR) «0,3550+0N3 (KCAL/G)
TEMP (K) 14444, ENTROPY 0.3431+005 (BTU/LR=R) 0,34314002 (CAL/GeK)
DEN(G/CM3) 0,4081-003
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,4498+00n3 PFE (ATM) 0,7343¢002
1 N,440440n3 0, PPH2 (ATM) 0,3310+001 PFHe (ATM) N ,5828¢000
2 0,43284000 82359,
3 0,n000e000 98643, IONIZATION POTENTIAL (31/CH) v8%531,
4 0,n000000 109300, PARTITION FUNCTION Ne2002+00%
5 0.,00006000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,775640n%
WAVE NUMREF ABS (O WAVE NUMBER ABS CO WAVE NUMEFER ARS CO
(1/C™) (1/CM) (1/Cm) (1/7Cm) (1/Cc™) (1/¢M)
inrun, N,3685¢004 11000, 0.50254002 70000, UeB8510e001
1500, N,1500+004 12000, 0,4381¢002 75000, 1,2298002
2n0n, D,7965+003 13500, 0,3638¢002 R0O000, H,75414003
2%00, N,a882+003 15000, 0.3078¢002 90000, 0426026004
3non, 032744003 20000, 0,1933¢002 100000, 0,1814«004
4000, Ne17424003 25000, 0,1348¢002 125000, Ne1012¢004
So0o00, 0,1066+003 27500, 0,1157¢002 150000, 0,62304003
$%00, 0,86840eu02 30000, 0,1005¢002 175000, 0,80914003
6noo0, 0,7428+002 40000, 0.,6262¢001% 200000, U,27954003
anyn, N,8407+002 50000, 0,4558¢001 300000, N,R677D02
10000, N,58474002 60000, 0.,4298¢001 400000, 0,35144002
PRESS(ATM) 500, ENTHALPY 0,2541+006 (BTU/LRS 0.1189+003 (KCAL/G)
TEMP (R) e300¢u, FREE ENG «0,5409¢006 (BTU/LR) «0,3005¢0n3 (KCAL/G)
TEMP (k) 12776, EMNTROPY 0,3283+005 (BTU/LReR) N, 32R3I*0N2 (CAL/GeK)
DENC(G/CHI) 0,4783+003
QNN PPHN (ATM): TERM (1/C¥) PPHT (ATM) 0,4771¢003 PFE (ATM) 0.h169e00%
1 0,4769+003 0, PPHZ2 (ATM) 0,6165+00% PFHe (ATM) N ,31684000
2 0,1703+000 82359,
3 N,16R40001 98643, JONIZATION POTENTIAL (1/CM) ¥4754,
4 0,0000e000 109300, PARTITION FUNCTION 0,2001+001
5 0,0000e000 130000, ROSSELAND MEAN OFACITY (1/CM)  0,4989+001
WAVE NUMRER AHS CO WAVE NUMBER ABS €O WAVE NUMBER A~§ CO
(1/Cv) (L/Cm) (1/7Cm) (1/7CMm) (1/C™m) (1/7CM)
1000, 0,90%4+003 11000, 0,1175¢002 70000, (,1038e002
1800, Neyd40940003 i0n0, 0,1131%002 75000, Ue3348e002
anoo, 0,2233+003 13500, 0,17662002 ROCON, h,3646e0N03
2800, 0,139%4003 15000, 0415262002 Q0GoDn, (1, 38R26002
3n00, 0.9?0t‘U02 20000, 0.,1005+002 100000, 1,21740004
4n0n, n,5480+002 29000, 0.,7¢29+0n1 12%600, t,12774004
5000, 0,3231+002 27500, 0.6B81+001 1%6000, Ne7594¢003
5500, N,26404902 30000, 0.5%19¢001 175Con, N, 49034003
énuan, 0,2195+002 40000, 0,30615+001 200000, 0,33444003
anon, 0,1482+002 $0000, 0,4957+001 3nocann, 110354003
10000, 0,1249+)02 ©NQo00, 0,3620¢001 400000, Na81184002
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TABLE XVI h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

(-]

500 ATMOSPHERES FOR 20,000°R AND 16,000 R
PRESS(ATN) 500, ENTHALPY 0,16864006 (BTU/LR) 0.1048+003 (KCAL/G)
TEMP (R) 20004, FREE ENG =0,4453¢006 (BTU/LR) <0,2474¢003 (KCAL/G)
TEMP (%) 11111, ENTROPY  0,31704005 (BTU/LReR)  0,31704002 (CAL/GeK)
DEN(G/CM3)  0,5636-003

QHN PPHN (ATH)

TERM (1/70M)

PPHT (ATM) 0,4832+003 PFE (ATM) 0,2213+001%

1 0,48314003 0o PPHZ (ATM) 0,12194002 PFHe (ATM) 0.,1346¢000
2 0,4519=004 82359,
3 0,7777.002 98643, IONIZATION POTENTIAL (17/CM) 100028,
4 0,00004000 109300, PARTITION FUNCTION 0,2000001
5 N,n000+000 130000, ROSSELAND MEAN OPACTITY (1/CM) 0,26R4+400%
WAVE NUMBER ABS CO WAVE NUMBER ABS €O WAVE NUMBER ARS CO
(1/CM) (1/CM) (1/CM) (1/7CM) (1/7CM) (1/CM)
inQn, 0,2320+003 11000, 0,4852¢001 70000, 0,1308002
1500, 0,1049+0U03 12000, 0.,47414001 75000, 0,4149002
2000, N,5877+002 13500, 0,4513¢001 80000, 0,49544003
250N, N,37444002 15000, 0,42394001 90000, 0,8%217002
3000, n,2588ey02 20000, 0,4205¢001 100000, 0,12044002
anoon, Neddnzey02 25000, 0,314490001 125000, 0,14604004
snon, N,9147+001 27500, 0,2779+001 1%0000, 0,91584003
5500, 0,7527+u01 30000, 0.,2484¢001 175000, 0,6042+003
snon, 0,6299+4001 40000, 0,1804001 200000, 0,40264003
8000, 0,5065¢001 50000, 0,1872¢001 300000, 0,12004003
10000, 0,49284001 60000, 0,3406+001 400000, 0,46624002
PRESS(ATM) 800, ENTHALPY 0,1%63+006 (BTU/LB) 0.,8681¢002 (KCAL/G)
TEMP (R) 16000, FREE ENG =0,3240+006 (BTU/LR) =0,1800¢003 (KCAL/G)
TEMP (k) 8889, ENTROPY  0,30014005 (BTU/LReR) 0,30010002 (CAL/GeK)
DEN(G/CM3) 0,7444-y03
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,46064003 PFE (ATM) 0.,2117«000
1 0,46064003 0, PPH2 (ATM) 0,3894¢002 PPHe (ATM) 0,2647200%
2 0,2997.002 82359,
3 n,4833.003 98643, TONIZATION PUTENTIAL (1/CM) 105298,
4 0,1904e004 109300, PARTITION FUNCTION 0,2000001
5 0,00006000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,8133+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CoO WAVE NUMBER ARS CO
(1/C™) (1/7Cm) (1/CM) {1/CM) tL/cM) t1/7¢cM)
1000, D,2695+002 11000, 0.,1040¢001 70000, 0,18044002
1%00, 0,11944002 12000, 0.1046¢001 75000, 0,59624002
2000, 067054001 13500, 0.,1024+001 20000, 0,7116003
2500, 0,42864001 15000, 0,9776+000 90000, 0,7458+002
3000, 0,2974+001 20000, 0,7921¢000 100000, 0,16964002
4000, 0,1672+001 25000, 0,7049+000 125000, 0,1916+004
5000, Ne1071+001 27500, 0,6562¢000 150000, U,1270¢004
5500, 0,884/49000 30000, 0,6258+000 195000, 0,84954003
6nun, 0,7437+000 40000, 0,70964000 200000, 0,52084003
gooo, 0,6868%4000 50000, 0.1379¢001 300000, 0,14194003
10000, N,1010+001 60000, 0,3947¢001% 400000, 0,53444002
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TABLE XVT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 13,000°R AND 10,000°R

PRESS(ATM) 50u., ENTHALPY 0,13178+006 (BTU/LB) 0,6542¢002 (KCAL/G)
TEMP (R) 13000, FREE ENG =0,2414+006 (BTU/LR) *0,1341+003 (KCAL/G)
TEMP (K) 7222, ENTRUPY 0,2763+00% (BTU/LReR) N,27634002 (CAL/GeK)
DEN(G/CMI) 0,1047-9402
QRN PPHN (ATHMK) TEKM (1/CM) PPHT (ATM) 0,3843+003 PFE (ATM) D0.1620«001
1 N1,38434003 0, PPH2 (ATM) 0,11574003 PFHe (ATM) N,3560=002
2 N,1153#003 82359,
3 0,1012+004 968643, IONIZATION POTENTIAL (1/CV) 107R41,
4 01,7820+006 109300, PARTITION FUNCTION 0,2000+001
5 0,0000e000 130000, ROSSELANU MEAN OPACITY (1/CM) 0,18294000
WAVE NUMBREK ABS CO WAVE NUMBER ABS CO WAVE NUMBER AHS CO
(1/CM) (1/CM) (1/7CM) (1/C™) (1/cM) (1/0m)
in0n, 0,2537+001 11000, 0,1672¢000 70000, 1,1948+002
1500, 0,11248+001 12000, 0,1714¢000 75000, 0,65474002
2no00, 0,6345+000 13500, 0,1713+000 e0C00, 1,78254003
2%00, 0,4062+000 15000, 0.,1669¢000 90000, 0,R1964002
3nuo, 0,2822+000 20000, 0,1%13+000 100000, 0,1859+002
4n00, 0,159v+000 25000, 0,1587¢000 125000, N,2627¢004
5000, 0,1020+000 27500, 0,1760¢000 150000, 0,1972+004
5500, 0,8446-001 3Jogoo, 0,2013+000 175000, 0,1358¢004
6000, 0,7116~001 40000, 0.,4597+000 200000, 0,7270+003
snon, 0,1490+000 50000, 0,1290¢001 300000, (1,1452+003
10000, 0,1581+000 60000, 0.41764001 400000, 0,53074002
PRESS(ATNM) 50v, ENTHALPY 0,6464¢005 (usTU/LR) 0.,3591+002 (XCAL/G)
TEMP (R). 10001, FREE ENG «0,1701+006 (BTU/LR) «0,94%53¢002 (XCAL/G)
TEMP (k) 5556, ENTROPY 0,2348+005 (BTU/LReR) 023484002 (CAL/GeK)
DEN(G/CMI) 0,1779=-002
QHN PPHN (ATM) TExM (1/C¥) PPHT (ATM) 0,19544003 PFE (ATM) n,2783«003
1 N.1954+003 0. PPH2 (ATM) 0,30464¢003 PFHe (ATM) N,2507¢004
2 N,4283«006 82359,
3 N,1421007 98643, IONIZATIUN POTENTIAL (31/CV) 109213,
4 n,7872+009 109300, PARTITION FUNCTION Ne20N0e00Y
5 0,00004000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,R7R8<002
WAVE NUMBEK ABS CO WAVE NUMBER ABS CO KAVE NUMBER AlS CO
(1/Cm) {1/CM) (1/CwH) (1/C¥») (1/CM) (1/7¢Mm)
inon, 0,3711=001 119000, 0,6t96=002 70600, ba1054+002
1500, 0,16%5u=001 12000, 0.7655+=002 75000. (,34994002
2non, 0,9283=002 13500, 0,8818=002 rROCON., N,41454003
2500, 0,59408-002 15000, 0.1019=001 90000, 0,43414002
anon, 0,4143-002 20000, 0.,1827=001 gnocnn, 0,8933e0n03
4000, 0,2373~402 25000, 0.3%31=001 125000, N,42674004
5000, N,y16038-002 27500, 0,4b6892001 150000, 1,3b68e004
5500, 0,1393=-002 30000, 0,6707=001 175600, 1427034004
enuyn, 0,1257-002 40000, 0.2186+000 200000, 0,1152¢004
anon, 0,3885-y02 50000, 0.6701+000 3Jop600. 1,06484002
10n0n, 0,6067-002 60000, 0.2218+001 400000, (1,37406007
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TABLE XVT j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
500 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 500, ENTHALPY 0,2912+005 (BTU/LR) 0,1618+002 (KCAL/G)
TEMP (R) 7000, FREE ENG #0,1085+006 (BTU/LP) «0,6028+002 (KCAL/G)
TEMP (K) 3889, ENTROPY 0,1966+005 (BTU/LReR) 0,1966¢002 (CAL/G=K)
DEN(G/CM3) 0,3069=002
QHN PPHN (ATM) TERM (1/CH) PPHT (ATM) 0,2826+002 PFE (ATM) N,1449=006
1 0,2826+002 Oe PPH2 (ATM) 0,4717«003 PFHe (ATM) 0,3090=007
2 0,6640-011 82359,
3 0,36160013 98643, IONIZATION POTENTIAL (1/,C¥) 109641,
4 0,6444°015 109300, PARTITION FUNCTION 020004001
5 0,00004000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,2362-004
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/CM) (1/Cm) (1/CM) t1/cm) (1/¢cM)
1000, 0,4748-007 11000, 0,2478=003 70000, 0,13414001
1500, 0,2227=006 12000, 0,3297=003 75000, 0,4463+001
2000, 0,6542-006 13500, 0,4865=003 a0Co00, 0,5341002
2500, 0,1489-005 15000, 0,69142003 90000, 0,55684001
3no00, 0,2885-005 20000, 0,1850=002 100000, 0,12674001
4nQn, 0,8031=-005 25000, 0,4124=002 125000, 0,7175+004
5000, 0,1745-004 27500, 0,5894002 i1s000n, 0,7177004
5500, 0,2420=004 30000, 0,82482002 175000, 0,%209¢004
6000, 0,32854=004 40000, 0,2768=001 200000, N,2013+004
soo0o, 0,8692-004 50000, 0,8533=001 300000, 0,2031+002
10000, 0,18t3-003 60000, 0.,2828+000 400000, 0,8300¢001
PRESS(ATM) %00, ENTHALPY 0,1747+005 (8TU/LB) 0,9703+001 (KCAL/G)
TEMP (R) 5000, FREE ENG «0,7135+005 (BTU/LR) «0 39644002 (KCAL/G)
TEMP (K) 2778, ENTROPY 041776+00% (BTU/LB=R) 0,1776+002 (CAL/GeK)
DEN(G/CM3) 0,4484-002
OHN PPHN (ATM) TERM (1/CHM) PPHT (ATM) 0,1684+001 PFE (ATM) 0,69%9«0114
1 0,1684+004 0. PPH2 (ATM) 0,4983¢003 PFH» (ATM) 0.5016+012
2 0,2022+017 82359,
3 0,98090021 98643, JONIZATION POTENTIAL (1/CM) 109678,
4 0,36%59.023 109300, PARTITION FUNCTION 0.2000+001
5 0,00004000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,9915=006
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABRS CO
(1/C™) (1/CM) (1/Cm) (1/CM) {1/Cm) (1/Cm)
1000, 0,52%0=008 11000, 0,2104=004 70000 0,51344000
1500, 0,2390-007 12000, 0,2795=004 75000, 0,3776000
2000, 0,6828-007 13500, 0,4118«004 R0000, N,45194001
2300, 0,1585-006 15000, 0.5649=004 90000, 0,47284000
3000, 0,2871+006 20000, 0.1%565=003 100000, 0,10724000
4n00, 0,7689-006 25000, 0.3488=003 125000, 0,10284005
5000, 0,1621-005 27500, 0,4985+003 150000, U,10434005
5500, 0,2219-005 30000, 0,6977=003 175000. 0,75724004
6000, 0,29%0=005 40000, 0,2341°002 200000, 0,2887«004
s8aoo0, 0,7501=005 50000, 0,7219-002 300000, 0,16944001
10000, 0,1543=004 60000, 0.,2392=001 400000, 0,6913+000

154




TABLE XVT k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
500 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 501, EATHALPY 0,8967+004 (BTU/LR) 0.4982+001 (KCAL/G)
TEMP (R) 3001, FREE ENG «0,3793+005 (BTU/LR) «0,2107+002 (K¥CAL/G)
TEMP (k) 1667, ENTROPY 001563005 (BTU/LRwR) 0:1563+002 (CAL/ReK)
DEN(G/CMX) 0,7369=002
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2398=002 PFE (ATM) 0,N0004000
1 0,2308-002 O PPH2 (ATM) 0,5000+003 PFHe (ATM) 0,00004000
2 0,n0004000 82359,
3 0,0000¢000 98643, IONIZATION POTENTIAL (1/CVM) 109679,
4 0,0000e000 109300, PARTITION FUNCTION 0,060004000
5 0,0000000 130000, ROSSELAND MEAN OPACITY (1/CM) 0,1176e0n08
WAVE NUMREF ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/CM) (1/CM) (1/CM) (1/7¢M)
in0n, 0,2502-010 11000, 0,7033=007 70000, 0,3760003
1800, 0,1070=009 12000, 0,9332e007 75000, 0,1258002
2no00, 0,2900=-009 13500, 0,1374=006 ~0000, N,1505=001
2500, N,6451=909 1%000, 0.,1950=006 90000, 1,1575«002
3Ingo, 0,1122-v08 20000, 0,5¢142006 100000, 0,3572=003
4nQn, 0,2839=-008 25000, 0,1162=005% 125000, 0,1716¢005%
5000, 0,5761-908 27500, 0,1661=005% i%50000, 0,17394005%
$50n, 0,778u=y08 30000, 0,2525=005% 175600, 0,1265¢008%
6non, 0,1023=007 40000, 0.7602005 200000, 0,4819¢004
8noo, 0,2538=007 50000, 0.24060004 300000, 0,39R1=002
10000, 0,5472007 60000, 0,7973=004 400000, 0,1565002



TABLE XVII a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR 200,000°R AND i75,000°R

PRESS(ATM) 75y, ENTHALPY 0.,2640+007 (BTU/LBR) 0,1467+004 (KCAL/G)
TEMP (R) 200000, FREE ENG »0,1062+008 (BTU/LR) v0),5809¢004 (KCAL/G)
TEMP (k) 111111, ENTROPY 0,6629+005 (bTU/LReR) 0,6629+002 (CAL/B=K)
DEN(G/CM3) 0,4150=-004
QWN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,7415+000 PPE  (ATM) 0,3746¢003
1 Nn,3286e000 (U PPH2 (ATM) 0,3097=006 PFHe (ATM) N,24%8004
2 n,4129+000 8248,
3 0,0000e000 99219, IJONIZATION POTENTIAL (1/CHM) 89350,
4 0,0000e000 112538, PARTITYION FUNCTION De4513+001
S 0,n000e000 142354, ROSSELAND MEAN OPACITY (1/CM) 0.1364-001
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/Cm) (1/C™M) (1/C™) (1/C™) (1/CM)
1000, 0,2120+y04 11000, 0,6061+001 70000, 0,7914=001
1500, 0,7523+003 12000, 0,4Y51+001 75000, 0,6678-001
2n00, 0,3630+003 135%00, 0,3768+001 RO0N0O, 0,%690.001
2%00, 0,2071+003 15000, 0,2952+001 90000, 0,1978+¢000
3no0, 0,1315+y03 20000, 0,1518¢001 100000, 0,1570«000
4000, 0,6428+002 25000, 0,9060+000 12%000, 0,9425+001
5000, 0,3711+002 27500, 0,72644000 1%0000. 0,A0822001
5500, 0,29384002 3Jogo00, 0,5935+000 175000, 0,4140-001
éngn, nN,2376+002 40000, 0,3029+000 200000, 0,2939«0N01
anQo, N,1275+002 50000, 0,1785000 300000, 0,9892+002
10000, Ne7%567001 60000, 0.1152#000 400000, 0,4426=002
PRESS(ATM) 75u, ENTHALPY 0,2391¢007 (BTU/LR) 0,1328+004 (KCAL/G)
TEMP (R) 175000, FREE ENG #0,8977¢007 (BTU/LR) w0,4987+004 (KCAL/G)
TEMP (X) 97222, ENTROPY 0,6496+005 (BTU/LR=R) 0,64964002 (CAL/GeK)
DEN(G/CM3) 0,4745-004
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,10%52¢00% PFE (ATM) 0,3745+003
1 N,5308¢000 O PPMH2 (ATM) 0,6719«006 PPHe (ATM) 0,%6040004
2 0,%5216+000 82408,
3 0,n0004000 99219, IJONIZATION POTENTIAL (1/CV) 87983,
4 0,00004000 112538, PARTITION FUNCTION 0.,3965+001
5 0,00004000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,2276=001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™m) (1/7Cm) (1/CM) (1/CM) (1/CM) (1/CM)
1000, 0,30R21+004 11000, 0.,5047+001 70000, 0,1176¢000
1%00, 01078004 12000, 0.7402¢001% 75000 0,9906=001
20un, 0,5221003 13500, 0,5643¢001 R000D, 0,R423-001
250¢, 0,2989+003 15000, 0,4428+001 00000, 0,36924000
3noe, 0,1900+003 20000, 0,2284¢001 100000, 0,29724000
400, 0,9349¢002 25000, 0,1365«001 125000, 0,17404000
5000, 0,5418¢002 27500, 0,1094+001% 150000, 0,111%+000
550N, 0,4297+002 306000, 0,8939¢000 175C00. 0,7540=001
6n00, 0,3702+002 40000, 0,4553+000 200000, n,5323=001
8000, 0,1891+002 50000, 0,2675¢000 300000, 0,1769«001
10000, Nel1128+002 60000, 0,1720+000 400000, U,78R4=002
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TABLE XVIT b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR [50,000°R AND 125,000°R

PRESS(ATHM) 750, EATHALPY 0,21414007 (BTU/LR) Ne11RG*0N4 (KCAL/G)
TEMP (R) 146999, FHEE ENG ©0,7372+007 (BTU/LR) «0,4005+004 (KCAL/G)
TEMP (K) 43333, ENTROPY 0.0342+005 (ETU/LReR) 0.,63420002 (CAL/GeK)
DEN(G/CM3) 0,5539-004
GHN PPHN (ATM) TEKM (1/CV) PPHT (ATM) 0,16016001 PFE (ATM) 0,3742¢0N3
1 0,94044000 0 PPH2 (ATM) 0,1712005 PFH= (ATM) N,14R0=0N3
2 0,66064000 82408,
3 0,0000e000 99219, IONIZATIUN POTENTIAL (1/CM) #6250,
4 0,0000¢000 112%38, PARTITION FUNCTION 0.3405+001
S 0,00004000 142354, ROSSEL AND MEAN OPACITY (1/CM) 0.592120001
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE MUMBER AHS CO
(1/CM) (1/Cm) (1/Cm) (1/C™) (1/¢™) (1/¢Mm)
anun, 0,4550¢004 11000, 0,1437+002 7000n, n,1838+000
1%00, 0,1637¢004 12000, 0,1177¢002 75000 1,15434000
2000, 0,79704003 13500, 0.,689900001 govoo, 1433094000
2500, 0,4582+003 15000, 0,7063¢001 90000, 0,77%94000
3000, 0,2925+003 20000, 0,3650+001 100000, N,61144000
anon, 0,1497+003 25000, 0.2380+001 125000, 0,3603000
snp0, 0,8876+002 27500, 0,1747¢001 180000, 1,22%74000
8500, 0,7408¢002 30000, 0,1426¢001 175000, N,15364000
6npon, 0,5807¢u02 40000, 0,7235+000 200000, Ue10U784000
anpn, 0,29864002 50000, 0.4229¢000 300000, 1,3542«001
10000, 0,17808+002 60000, 0,27034000 400000, Ne1574=001
PRESS(ATM) 7580, ENTHALPY 0,18904007 (BTU/LR) N,1050e0n4 (KCAL/G)
TEMP (R) 12499y, FREE ENG «0,58084007 (BTU/LR) ©0+3226¢004 (KCAL/G)
TEMP (K) 69444, LhTROPY 0,615R«00% (BTU/LRPeR) 0.61584002 (CAL/GeK)
DEN(G/CMI) Nn,0857«004
OHN PPHN (ATM) TEKM (1/CM) PPHT (ATM) 0,2717+001 PFE (ATM) 0.3736¢0N3
1 0,1901¢002 0 PPH2 (ATM) 0,5638200%5 PFhe (ATM) 0,4812003
2 0,8186¢000 82408,
3 0,0000e000 99219, IONIZATION PUTENTIAL (1/CM) 8395y,
4 0,0000e000 112538, PAKTITION FUNCTIOMN 028594001
S 0,n000e000 142354, NOSSELAND MEAN OPACITY (1/CM) N,1512000
WAVE NUMRER ABY CO WAVE NUMBER AHS CO WAVE NUMKER ArS CO
(1/CM) (L/CM) (1/0m) (1/CM) (1/CM) (/em)
100N, 0N,7443¢004 iiv00, 0,24740002 7000n, N, 30494000
1800, 0,20944y04 12000, 0,2028¢002 75000, NeP%50e000
2100, Ny1298+004 13800, 0,1550+002 A0000, 0,21%5%000
2%0n, N,760nep03 15000, 0.14160002 90000, He197460014
3non, 0,09495+403 20000, 0,0¢93¢001 100000, UedbNn7«001
4000, N,2520+003 25000, 0.,37%1¢001 125000, B, H7634000
800N, Ne1506+003 27500, 0,3001¢001 imp00n, N,55N8e000
58500, 0,12094003 30000, 0,24460001 175000, N, 30696000
6npn, Ne9B944002 49000, 0,1231+001 200000, [ e2%+14000
anpon, NeB1L7+002 50000, 0,7132¢000 300000, U, 43%8my01
jonan, n,3075%+002 suo0no, 0,45204000 4n0G00, 0,3694=0n1
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TABLE XVIT ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR 100,000°R AND 90,000°R

PRESS(ATM) 75U, ENTHALPY 0.1634¢007 (BTU/LR) 0.9079+003 (KCAL/G)
TEMP (R) 100001, PREE ENG w0.4295¢007 (BTU/LR) «0,2386+004 (WCAL/G)
TEMP (k) 555506, ENTROPY 0,5929¢005 (HTU/LPeR) N,5929¢002 (CAL/GeK)
DENCG/CMS) 0,8354+004
QHN PPHN (ATM) TERM (31/0M) PPHT (ATM) 0,5696¢001 PFE (ATM) 0,3722+003
1 0,4641¢001 04 PPH2 (ATM) 0,3029+004 PFHe (ATM) 0,2110=002
2 0,1085+001 82498,
3 0,0000e000 99219, TONIZATION POTENTIAL (1/CM) 80754,
4 0,0000+000 112538, PARTITION FUNCTION 0,245440n03
S 0,00000000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,6201+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AKS CO
t1/CM) (1/CM) (1/CMm) (1/C™) (1/CM) (1/CcM)
1000, 0,1257+005 11000, 0,4813+002 70000, 0,5577«000
1500, 0,4752+004 12000, 0,39484002 75000, 0,46414000
2non, nN,2407+904 13500, 0,301B*002 20000, 0,3916000
2500, N,1427+004 15000, 0,2871+002 00000, 0,60414001
3noo0, 0,9344+003 20000, 0,1221+002 100000, 0,46944001
4ny0, 0,48L44003 25000, 0,7¢42+001 125000, 0,2687«001
$000, N,2B89+y03 27500, 0,5779+001 1%0000, 0,36694001
$s50n, n,2324+003 3vono, 0,4695+001 175000, t,11n44001
6noo0, 0,1907+003 40000, 0.,2333+001 200000, 1,76664000
8non, 0,9919+002 %0000, 0,1335+001 300000, 0,2477+000
10000, 0,59774002 60000, 0,8358«000 400000, t,10984000
PRESS(ATM) 754, ENTHALPY 0,1528+4007 (BTU/LR) N6491«003 (kCAL/G)
TEMP (R) 9000y, FREE ENG *0,3707¢007 (BTU/LR) «0,2059+004 (KCAL/G)
TEMP (K) 50000, ENTROPY 0,5817¢005 (BTU/LReR) 0:5817+002 (CAL/GeK)
DEN(G/FMI) 0,9347=-004
QNN PPHN (ATM) TExM (1/CVM) PPHT (ATM) 0,8474400% PFE (ATM) 0,37084003
1 0,7233+001 0 PPH2 (ATM) 0,7499=004 PFHe (ATM) 0,4337=0n02
2 N,31242+001 82408,
3 0,0000¢000 99219, IONIZATION PUTENTIAL t1/Cr) 79077,
4 0,0000e000 112538, PARTITION FUNCTION 0e2343+0n1
5 0,00004000 142354, ROSSELAND MEAN OPACTITY (1/CM) 0,1280+001
WAVE NUMBER AHS CO WAVE NUMBER ABS CO WAVE NUMBER AkS CO
(1/Cm) (1/CM) (1/CM) (1/CM) (1/CM) (1/CM)
1non, 0,1658+005 11000, 0.6612+002 70000, ),74304000
1500, 0,632%+004 12000, 0.,5425+002 75000, 0,61714000
2000, 0,32244004 13500, 0,41472002 B0GOO0. Ne1396e002
2500, Ny19214004 15000, 0,3258¢002 90000, 0.,10594002
3nun, 0,12624004 20000, 0,16754002 100000, 11,R1684001
4000, 0,6538+003 25000, 0.,9908¢001 125000, 0,46504001
5n00, 0,3935+003 27500, 0.7694+001 150000, 0,2842+001
5500, 0,3173+4003 3o0ono, 0,6403+001 175000, N,1911e0N1
éngn, 0,c6006+003 40000, 0,3161+001 200000, N,1318+001
snon, 0,1360+003 50000, 0,1797+001 300000, (,4252+000
10000, n,8208+002 60000, 0,1119001 400000, 0,18R854000
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TABLE XVIT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATM) 750, ENTHALPY  0,1418+007 (BTU/LR) 0,7878+003 (KCAL/G)
TEMP (R) 79999, FREE ENG «0,3132+007 (8TU/LR) =0,1740+004 (KCAL/G)
TEMP (X) 44444, ENTROPY  0,5687+005 (8TU/LReR) 0,56A7+0n2 (CAL/G=K)
DEN(G/CM3) 0,1055-003
OHN PPHN (ATM)  TEWM (1/CM) PPHT (ATM) 0,13414002 PFE (ATM) N,36R3¢0N3
i 0,1197¢002 0 PPH2 (ATM) 0,2160°003 PhHe (ATM) 0,9779002
2 0,1447+001 82408,
3 0,00006000 99219, JONIZATION POTENTIAL (1/CV) 7707n,
4 0,00004000 112538, PARTITION FUNCTION 0.2242¢n001
5 0,00004000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,2670+001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER A<S (0
{1/C™) (1/CM) (1/CM) (1/Cm) t1/CM) t1/em)
1000, 0,225684005 11000, 0.9367+002 70000, 0,3013¢001
%00, 0,670usy04 12000, 0.7686+002 75000, 0,84004000
anoo, 0,4463+004 13500, 0,5873+002 80000, 1,2643+002
2%00, 0,2675+004 15000, 0,4011+002 90000, (1,19944002
3000, 0017634004 20000, 0,2363+002 1n0uo0t, 0,15384002
angn, 0y54784003 25000, 0,1393+002 1725000, H,A6K1e001
5000, 0,55404003 27500, 0.,1107+002 1%0000, 0L,5348e0014
5500, 0,44754003 30000, 0,69644001 175000, 0,35194001
6noo, 0,3679+003 40000, 0,43904001 200000, 0,24374001
8noo, 0,19254003 50000, 0,2478+001 300000, 0,76%44000
10000, 0,1165003 60000, 0,1534¢001 400000, 0,345%24000
PRESS(ATM) 750, ENTHALPY 0,1299¢007 (BTU/LR) 0¢72144003 (KCAL/G)
TEMP (R) 70000, FREE ENG «0,2572¢007 (BTU/LR) «N 1429006 (KCAL/G)
TEMP (K) Jsedy, EATROPY 0¢5529+005 (BYU/LReR) 05529002 (LAL/GeK)
DEN(G/CMI) 0,1221-003
QWN PPRN (ATM)  TEWM (1/CM) PPHT (ATM) 0,2294¢002 PFE (ATM) N,363540N3
1 ,?2130¢002 0o PPH2 (ATM) 0475642003 PFHe (ATM) 0,74A47+00%
2 0,1641¢008 82408,
3 0,n0004000 9v219, JONIZATION POTENTIAL (1/CFr) 74671,
4 0,0000e000 112538, PARTITION FUNCTION De74%440n1
5 0,0000e000 142334, ROSSELANL MEAN OPACITY (1/CM) 0,63424001
WAVE NUMBER ABS CO WAVE NUMBER ABS CU WAVE NUMHER AkS8 CO
(4/C™) (4/CM) (1/CMm) (4/CF) (1/C™) (1/76m)
ino0o0, 0,34944008 11000, 0,1371003 70000, (41437001
1%00, 0s1248+005 12000, 0,11244003 75000, (,08h8e002
anuo, 0,64L06+004 138500, 0,8583002 a0G0N, N,54176902
2890, 0,306u+y0a 15000, 0.07319002 o000n, Vea1n2e0n2
Inuo, 0,25544004 ¢noo0o, 0,3434002 100000, U,e31914002
4non, 0,133064004 25000, 0,2013+002 125000, N,17474002
sno0, 0,6097+003 27500, 0,3597+002 is000n, edURasnn2
5500, 0,6538+403 30000, 0,1289+002 175000, 1471742001
6000, 0,5379+003 4u000, 0,6255001 200000, 1449304001
8noo, 0,2818+003 50000, 0,3504+001 300000, Ne15184001
10000, 0017024003 suono, 0,2155+001 400000, “e70344000
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TABLE XVIT e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATH) 750, ENTHALPY 0.1159¢007 (BTU/LR) 0,6442+003 (KCAL/G)
TEMP (R) 5999y, FREE ENG »0,2033¢007 (BTU/LR) *0,1130+004 (KCAL/G)
TEMP (K) 33333, ENTROPY 0,5321+005 (BTU/LReR) 0,5321¢004 (CAL/GuK)
DEN(G/CMI) 0,1462=003
QHN PRHN (ATM) TERM (1/CM) PPHT (ATM) 0,4320e002 PFE (ATM) N,3534¢003
1 0,4145¢002 0, PPHZ (ATM) 0,3408+.002 PFHe (ATM) 0,7122«00%
2 0,17%6+001 82408,
3 0,n000+000 99219, IONIZATION PUTENTIAL (1/CV) 717664,
4 0,0000+000 112538, PARTITION FUNCTION 0.<085+001
5 0,0000e000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,11444002
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AnS CO
(14/CV) (1/CM) (1/CM) (1/CM) (1/C™) (1/€CM)
1000, Neyd694+005 11000, 0,2065¢003 70000, N,2047«003
1800, 0,1843¢(405 12000, 0,1691+003 75000, 0,1468+003
a2non, 0,9571+004 13500, 0,1289+003 80000, 0,1261003
2500, 0,957804004 15000, 0,1009+003 90000, ,9399¢002
3000, N,3836+(004 20000, 0,5114¢002 100000, 0,71904002
4000, N,2015+004 25000, 0,2980+002 1725000, 0,4008«002
snoo0, 0,1222+004 27500, 0,2357+002 150000, 0,2454¢002
5500, 0,9871+003 30000, 0,1898+002 175000, 0,16104002
6non, 0,8123+003 40000, 0.9124+001 200000, 0,11144002
8anagon, 0,42544003 50000, 0,5079+001 300600, 0,35R85«001
10000, 0,25664003 608000, 0,3111+001 400000, 0,1586+001
PRESS(ATM) 750, ENTHALPY 0,9803+006 (BTU/LR) 0,5446+003 (KCAL/G?
TEMP (R) S5000uU., FHREE ENG ®0,1529+007 (BTU/LR) wh,84904+003 (KCAL/G)
TEMP (X) 2771748, ENTROPY 0.5019+005 (68TU/LReR) 0.,5019+002 (CAL/CGeK)
DEN(G/CM3) 06,1853-003
QHN PPHEN (ATM) TERM (L/0V) PPHT (ATM) 0,8942+40n2 PPE (ATM) 0,3296+023
1 Nn,R778e0N02 0 PPH2 (ATM) 0,2041=00% PFHe (ATM) Nn,2338+000
2 0,1633+0N01 82408,
3 0,0000«000 99219, JONIZATION PUTENTIAL (1/CV) 68551,
4 0,0000e000 112538, PARTITION FUNCTION 0,2037+001
5 0,0000«000 142354, ROSSELAND MEAN OPACTTY (1/CM) 0,2130+002
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AHS CO
(1/C¥) (1/CMm) (1/¢cm) (1/7/CM) (1/7CMm) (1/CM)
10040, N,7002+005 11000, 0,3107«003 7000N, 0,445A74003
1500, 0427694005 12000, 0,2542¢003 75000, 0,3717+003
2nun, 0,1444¢005 13500, 01933003 _0000, N,3256+003
2500, Not745eu04 15000, 0,1%10+003 90000, 0,72406+003
Jngn, 0,5811+004 20000, 0,7605+002 100000, 0,18344003
4r00, 0,3054+0u04 25000, 0,4411002 125000, 6,1018+003
saun, 0,1854+004 27500, 0,3483¢002 150000, 1,6222+002
5500, 0,1497+004 30000 0,2801¢002 175000, 0,402100%2
énoe, 0,12319004 40000, 0.1345+0¢2 2n0000. 0,2871002
anon, 0,6431+4903 50000, 0,7%509¢001 300000, 0,90664001
10000, 0,3868+003 60000, 0,4634«901 400000, 0,3990001
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TABLE XVIT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(ATM) 75v, ENTHALPY 0,7103¢006 (BTU/LB) 1.39464003 (KCAL/Q)
TEMP (R) 40000, FREE ENG «0,1089+007 (BTU/LA) =0,60484003 (KCAL/G)
TEMP (K) eae222, ENTROPY 0,44974005 (B8TU/LReR) 0,4497+002 (CAL/R=K)
DEN(R/CM3) 0,2668-003
OMN PPHN (ATM) TExM (1/CM) PPHY (ATM) 0,2169¢003 PFE (ATM) 0,26%3+003
1 N.2187+003 0o PPH2 (ATM) 0,1987+000 PFHe (ATM) R,R737+000
2 0,1272+001 82408,
3 0,00004000 99219, IONIZATION POTENTIAL (1/CM) 66412,
4 0,0000+000 112%34, PARTITION FUNCTIOM 0.2012+00%
5 0,00004000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,261064002
MAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/7C™) (1/Cm) (1/Cm) (1/CH) t1/¢™) (1/7¢cM)
inon, N, 88744905 11000, 0,4078¢003 70000, 0,13904004
1%00, 0,3556+005 12000, 0,3341¢003 75G00, 0,11754004
2000, 0,1869+005 13500, 0.25474003 80000, 01,1023+004
2%00, 0,1137+y05 15000, 0,1995+003 90000, 0,74314003
3non, Ny 7585¢004 20000, 0,1017+003 100000, N,50414003
4000, 0,3998+004 25000, 0,5991+002 125000, N,3125+003
500M, 0,2429+004 27500, 0,4775¢002 150600, 0,19104003
5500, 0,1961+004 30000, 0,3879+002 175000, N,1253+003
6non, 0.,1612¢004 40000, 0.1942¢002 200000, 0,R6494002
ango, n,8420+003 50000, 0,1137+002 3no000, 0,27¢3¢002
10000, N,5071+003 60000, 0,7400+001 400000, 0,11044002
PRESS(ATM) 750, ENTHALPY 0,3503¢006 (BTU/LR) 0.,1945¢003 (XCAL/G)
TEMP (R) 30001, FREE ENG #0,7437+006 (BTU/LR) w0 ,4132+003 (KCAL/G)
TEMP (k) 10667, ENTROPY 0:.3646+005 (BTU/LR=R) 0,3646+002 (CAL/G=K)
DEN(G/CM3) 0,4805=003
QHN PPKHN (ATM) TERM (1/CM) PPHT (ATM) 0,5452¢003 PFE (ATM) 0,1090+003
1 0,%4444003 0, PPH2 (ATM) 0,2902¢0n1 PFH= (ATM) 0,1943+001%
2 0,7207¢000 82408,
S 0.,0000000 99219, IONIZATION POTENTIAL (1/CV) 74691,
4 0,0000e000 112538, PARTITION FUNCTIONM Ne2003¢001
$ N,n000+000 142354, KOSSELAND MEAN OPACTTY (1/CM) 0,7309+002
WAVE NUMBRER ABS CO WAVE NUMBER ABS CO WAVE NIIMBER AHS CO
(1/C™) (1/Cm) (1/Cm) (1/7C¥) (1/7¢CM) (1/cHM)
1000, 0,2840+005 iio00, 0,2067+003 70000, 0,13%04002
1%00, N,1263+005 12000, 0,17514003 75000, 0,3949+004
2000, 0,7055+004 13500, 0,14044003 8000n, N,3650+004
2%vo0, 0,4470+004 15000, 0.1155¢003 90000, n,2523«004
3noo, D,3069+004 20000, 0,6809¢002 100000, V1903004
4000, 0,1682+004 25000, 0,4573¢002 125000, 0,1060e004
5n00, 0,104/7+004 27500, 0,3870¢002 1%0000. 0,6506+003
5500, 0,85364003 3daooo, 0,3323¢002 175000, 1,4269¢003
enpon, N,7072+003 40000, 01995002 200000, 0,729754003
8non, N,3877¢003 $0000, 0,1366+4002 300000, 0,91064002
10n00, 0,7485+003 6N000, 0,1081+002 400000, = N ,3671002
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TABLE XVIT g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATHM) 7%0, ENTHALPY 0,2510+006 (BTU/LB) 0,1394+003 (XCAL/G)
TEMP (R) 25999, FREE ENG =0,6377¢006 (BTU/LR) «0,3432+003 (KCAL/Q)
TEMP (K) 14444, ENTROPY 0,3341¢005 (BTU/LReR) 0.3341+002 (CALZQeK)
DEN(G/CM3I) 0,6152=003
QGHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6744+003 PPE (ATM) 0,34094002
1 0,6739+003 0, PPH2 (ATM) 0,7439+00% PFHe (ATM) 0.,1271¢00%
2 0,48384000 82408,
3 0,0000+4000 99219, IONIZATION POTENTIAL (1/CF) 85074,
4 0,0000e000 112538, PARTITION FUNCTION D,2001+0012
5 0,0000e000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,1586002
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
t1/Cv) (1/CM) (1/CM) (1/CM) (1/cm) (1/CM)
1000, N,7865+004 11000, 0,84420002 70000, 0,1878¢002
1%00, Ne32044004 12900, 0.7450¢002 75000, 0,51414002
2000, 0,17024004 13500, 0,06299¢002 80000, 0,5713+003
2%00, 0,10444004 15000, 0.,5417002 90000, 0,36224004
3000, 0,77304003 20000, 0.,3%56+002 100000, 0,27214004
4000, 0,47806+003 25000, 0,2562+002 125000, 0,1529+004
5000, 0,3199¢003 27%00, 0,2228+002 130000, 0,9445¢003
5500, 0,26754003 30000, 0,1957¢002 175000, 0,620%54003
6000, 0,22064+003 40000, 0,1259+002 200000, 0,42144003
8000, 0,1373+003 50000, 0,9394¢001 300000, 0,12844003
10000, 097074002 60000, 0,9125¢001 400000, 0,494314002
PRESS(ATM) 780, ENTHALPY 0,2118+006 (BTU/LB) 0.1176¢003 (KCAL/G)
TEMP (R) 23000, FREE ENG =0.,5228+006 (BTYU/LB) «0,2905¢003 (KCAL/G)
TEMP (K) 12778, ENTROPY 0,31944005 (BTU/LBeR) 0:.3194+002 (CAL/GeK)
DEN(G/CM3) 0,7227-003
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,7131003 PPE (ATM) 0,1110002
1 0,7129+003 0 PPH2 (ATM) 0,1378¢002 PPH= (ATM) 0,6437+000
2 0,266%+000 82408,
3 0,1070=00% 99219, JONIZATION POTENTIAL (1/CK) 92804,
4 0,00004000 112538, PARTITION FUNCTION 0,2001+001%
% 0,00004000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,9966+001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
(1/7C™) (1/CM) (1/CM) (1/CM) (1/CM) (1/7¢M)
1000, 0,1865¢004 11000, 0,4046¢002 70000, 0,2292¢002
1500, 0,7882+003 12900, 0,36404002 75000, 0,7019«002
2000, 0,4290+003 13500, 0,3148¢002 80000, 0,81534003
2800, 0,26794003 15000, 0.2753+002 90000, 0,86714002
3000, 0,1024+003 20000, 0,1869¢002 100000, 0,3257¢004
4n00, 0,9943+002 25000, 0,1372¢002 125000, 0,1855+004
5000, 0,620064002 27500, 0,1201¢002 150000, 0,1156¢004
5500, 0,%5073+002 30000, 0,1062+002 175000, 0,7613+003
énoon, 0,42204002 40000, 0.7109¢001 200000, 0,51094003
anon, 0,2887+002 50000, 0.5941+001% 300000, 0,1523+003
10000, 0,2465¢002 60000, 0,76669001 400000, 0,5673¢002
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TABLE XYIT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) 75v. ENTHALPY 0,18604006 (BTU/LR) 0.,1033+003 (KCAL/G)
TEMP (R) 20000, FREE ENG «0,43024006 (BTU/LR) *0,23904003 (KCAL/G).
TEMP (K) 11111, ENTROPY 030814005 (BTU/LReR) N.30R1¢0N2 (CAL/GeK)
DEN(G/CM3) 0,8552-003
OMN PPHN (ATM) TERM (41/CV) PPHT (ATM) 0471704003 PPE  (ATH) n,2885e0nY
1 0,71694003 0 PPHZ (ATM) 0,2684¢002 PPre (ATM) 0,2643¢000
2 0,0663001 82408,
3 0,8241+002 99219, IONIZATION POTENTIAL (1/CV) 94961,
4 0,00004000 11253e, PARTITION FUNCTION 0.2000¢001
5 0,0000e000 142354, ROSSELAND MEAN OPACITY (1/CM) 0.%207+001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMHBER AHS CO
(1/Cr) (L/Cm) (1/Cm) (1/7CM) ti/c™) (1/7¢m)
1000, 0,44174y03 11000, 0,9251+001 70000, 0,28564002
1%00, 0.19454003 12000, 0,9063+001 75000, 0,9234¢002
2000, 0,10864003 13500, 0,8651¢001 AG00O0, 0,1093+004
2%00, nN,6900ep02 15900, 0.,8141001 90000, 0,1153003
3000, 0,4769¢002 20000, 0,7705+0014 100000, 0,37704004
4000, N,2657(02 25000, 0,5850e001 125000, 0,22134004
%000, 0,168064002 27500, 0,%202¢0012 150000, 2,14n154004
5500, 0,13808¢002 30000, 0,4677+001 1750900, 0,9295+003
6000, f,11062¢002 40000, 0,3494¢001 200000, 0,60924003
8000, 0,95064001 50000, 0,3802+0014 300000, 0,17484003
10000, N,9362+001 60000, 0.7¢86¢001 400000, 0,82964002
PRESS(ATM) 784, ENTHALPY  0.4509¢006 (BTU/LB) 0,83860002 (KCAL/G)
TEMP (R) 16000, FREE ENG ©0,31334006 (BTU/LR) “0.1740+003 (KCAL/G)
TENP (k) 8889, ENTROPY 0,2901+005 (BTU/LReR) 0.2901¢0n02 (CAL/feK)
DEN(O/CMS) 0,144ve002
QNN PPEN (ATM) TENM (1/CF) PPHT (ATM) 0,6675¢003 PFE (ATM) 0,26204000
1 N,8675+003 0. PPH2 (ATM) 0,81804002 PPHe (ATM) 0,4743e004
2 0,43090002 82408,
3 09924003 99249, JONIZATION POTENTIAL (1/CV) 104018,
4 0,00000000 112538, PARTITION FUNCTION 0,2000¢00%8
5 0,0000e000 142384, ROSSELAND MEAN OPACITY (1/CM) 0,3808e004
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(4/Cv) (i/Cm) (1/Cm) (1/Cm) (1/CM) (1/CH)
inoo, 0,4823¢902 11000, 0,3866¢001 70V00, 0,38094002
1500, N,24380402 12000, 0.,1679¢001 78000, 0,12A24003
2000, 01,1204002 13%00, 0,1840¢0012 20000, 0,1505004
2500, 0,76779401 15000, 0,4759¢004 90000, 01,15794003
3000, 0453294001 20000, 0.1432¢001 100000, 1435004002
4n0n, 0,2997¢001 25000, 0,1270+0014 125000, 0,2943¢004
8000, 0,1949+901 27500, 0,1193+001 120¢00, 0,2N1164004
5500, 0,1580+001 30000, 0.1151004 175000, 0,13%1e004
éngn, 0,1379+001 40000, 0,1390e001 200000, U,R1124003
anoo, 0,15504001 50000, 0.,2842¢001 300000, 0,20134003
1o000n, 0,1811ey01 60000, 0,8303+001 400000, V,6920e002
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TABLE XVIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 13,000°R AND 10,000°R

PRESS(ATM) 750, ENTHALPY 0.3099+006 (BTU/LR) 0.6105+002 (WCAL/G)
TEMP (F) 13000, FREE ENG ©0,2344¢006 (BTU/LR) 0,1302+003 (KCAL/G)
TEMP (K) 7222, ENTROPY 0,2649+005 (BTU/LRe=R) 0,26490N2 (CAL/GeK)
DEN(G/CMY) 0,1650-002
OHN PPHN (ATM) TERM (1/CH) PPHT (ATM) 0,5299«003 PPE (ATM) 0,1926a0n8
1 0,5299+003 0 PPH2 (ATM) 0,2200003 PPHe (ATM) 0.58362002
2 0,1574-003 82408,
3 0,1245=004 99219, IONIZATION POUTENTIAL (1/CF) 107717,
4 Nn,2152-006 112538, PARTITION FUNCTION 0.,2000+001
5 0,00000000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,9135+000
WAVE NUMBEFR A8S CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/C»m) (1/CM) (1/CM™) t1/CM) (1/CM)
1000, 0,415064001 iio000, 0,2750+000 70000, 0,38626+002
1500, 0,1847+001 12000, 0,2822+000 75000, 0,1273+003
2non, 0,1039+001 13500, 0,2827+000 p0000. 0,1519004
2500, 0,6655+000 15000, 0.2765+000 00000, 0,1593+003
3ngo, 0,4624+000 20000, 0.2562+000 100000, U,36144002
4na0n, N,2605+000 25000, 0,2784¢000 125000, L,41046004
5000, 0,1672+4000 27500, 003144000 1%0600, 0,32n64004
5500, 0,1385+000 30000, 0,366%+000 175000, 0,2226+004
6ncon, 0,1167+000 40000, 0.,8771+000 200000, Ne31374004
gnun, N,1955+000 50000, 0.,2496+001 300000, N,19634003
io0n00, 0,2597¢000 60000, 0,8110+001 400600, N,h676¢002
PRESS(ATM) 750, ENTHALPY 0,6036+005 (BTU/LR) 0,3353¢002 (KCAL/GB)
TEMP (R) 10001, FREE ENG «0,1658¢006 (BTU/LR) «0,9211+002 (KCAL/G)
TEMP (K) 5550, ENTROPY 0,2261+005 (BTU/LR=R) 0:22614002 (CAL/GeK)
DEN(G/CM3I) 0,2763+-002
QHN PPHN (ATM) TExrM (1/0F) PPHT (ATM) 0,2503+003 PFE (ATM) N,31%9=0n3
1 0,2%03+003 0o PPH2 (ATM) 0,4997+003 PFHe (ATM) N,1250+003
2 n,5416#0006 82408,
I N,1569-007 992169, IONIZATION POTENTIAL (1/CM) 109191,
4 0,22052009 112538, PARTITION FUNCTION 0.2000+00%
S 0,00004000 142354, ROSSELAND MEAN OPACITY (1/CM) 0,1361-001
WAVE NUMBEFR ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C*) (1/CM) (1/Ccm) (1/CH) (1/CM) (1/CM)
1090, Ne5395=y01 11000, 0,1056=001% 70600, n,1836+002
1%00, 0,2398=001 12000, 0,1185=001 75000, Ue61114002
2ny0, 0.1350-001 13500, 0,1390=001 80000, 0,73154003
2%0¢0, 0, 649002 15000, 0,1638=001 90000, 0,7652¢002
3n00, 0,6027=002 20000, 0,3078=001 100000, (1,1735002
400N0, 0,3464=002 25000, 0,6079=001 125000, 0,6595+004
5000, 0,72364-002 27500, 0,64590001 1%0000, 0,6099¢004
5%00, 0,20738=002 30000, 0,1164+000 175000, 0,4371+004
énon, 0N,1893-002 40000, 0.,3814+000 200C00. (1,18643¢004
gnuo, N,5626=002 56000, 0,1170+001 Joocan, 1,1223+003
10000, 0,921U=002 60000, 0,38744001 400000, (,4492¢002

164




TABLE XVIT |

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
750 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 75U, ENTHALPY 0,26859+00%5 (BTU/LR) 0.,1588¢002 (KCAL/G)
TEMP (R) 7000, FREE ENG »0,1057¢006 (BTU/LA) eN5870400¢ (¥CAL/G)
TEMP (K) 88y, ENTROPY 0,1918200%5 (BTU/LReR) 0,1918+002 (CAL/GeK)
DEN(B/CM3) 0,4628°002
QHN PPHN (ATM) TERM (31/CMm) PPHT (ATHM) 0,3480¢002 PFE (ATM) N,1606°006
1 0,3480¢002 0 PPH2 (ATM) 0,715¢+003 PFHe (ATM) 0,4222«0n07
2 N,r027.0113 82408, :
3 N,35080043 99219, IONIZATION POTENTIAL (1/CVM) 1N9adr,
4 N,1310-015 112538, PAKTITION FUNCTION Ne200UelNY
5 0,0000+000 142354, HOSSELAND MEAN OFACTTY (1/CM) 0,4105«004
WAVE NUMRER ABS CO WAVE NUMBER ABS CoO WAVE NUMEER A+S CO
(1/Cm) (3/Cm) (1/CM) (1/Cm) (1/CM) (1/€M)
inoe, N,64340007 11000, 0,43591=003 70000, 1,23F2¢001
1800, 0,3956e06 12000, 0,58472003 75000, N,797294001
2nv0, N,1462+005 13%00, 0.86332003 A0UO0N, 1, 041%e0N2
2%00, Decb44ey05 15000, 0e12272002 QUUOO0, 1,9927¢001
Jnon, Ne5425=405 20000, 0,3266%002 100000, (tg22%1¢001
4n00, N,1427=404 25000, 0,732%=002 125000, 0,10%3+005%
snoen, N,310u=004 27500, 0.1047=001 1%000N. Uet0+4e(NS
580n, N,4299+004 30000, 0,1465=00% 175000, 0,7870+004
enon, 0,5780=004 40000, 0,4916°001 200000, H,3034e0n4
a00n, 0,35830+003 Su0000, 0,1%16¢000 300000, 1,247%¢002
i0n00, 0,5211°003 60000, 05024000 400000, 0,9715¢001
PRESS(ATH) 796, ENTHALPY 0017444005 (BTU/LR) Ne9686+001 (KCAL/G)
TEMP (R) Y00, FREE ENG #0,69344005 (BTU/LR) o0, 38824002 (KCAL/G)
TEMP (K) 2778, &NTROPY 0¢1735¢005 (BTU/LReR) Fe173%9002 (CAL/QoK)
DEN(GR/CMS) 0,6624002
ONN PPHN (ATM™) TERM (1/CM) PPHT (ATM) 0,2063¢003 PFE (ATM) 0,7702e014
1 0,2063+001 0o PPH2 (ATM) 0,7479¢003 PPHe (ATM) N,5802e012
2 N0,24150047 82408,
3 0,9002e002% 99249, IONIZATION POTENTIAL (1/Cr) 1094677,
4 N,40130024 112538, PARTITION FUNCTION ts20Nn0e0014
3 0,00004000 14235%4, ROSSELAND MEAN OPACITY (1/CM) N,1816e0n5
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMRER ArS§ CO
(1/Cm) (1/CMm) (1/CM) (1/7CM) (1/7CM) (1/0M)
inoo, H,9610°008 11000, 0,3653»004 70000, 1,2077000
1800, 0,84377=407 12000, 0,51162004 75000, 0eA936000
2000, Ne1281=y06 13500, 0e7544=004 p0000, N,R273001
2%00, 0,2776=006 15000, 0,10712003 0000, n,8660e000
3nun, 0,5259=uf¢ 2u000, 0,28662003 100000, 1,1963000
4000, Ne3408=005 25000, 0,6389+003 125000, 1,1543400%
snon, N, 2968005 27500, 0,9131=003 1%000n, le4563+005
55800, 0,4064=005 30000, 0.1276=002 175000, N,113640n0%
&npo, Ne5405°005%5 40000, 0.4289=002 200000, N,8332¢004
OO0, 0,1374=004 50000, 0,1322=001 300000, 01,20%1«001
1:n00, 0,2827-004 60000, 0.,4882=001 400000, 1,79944000
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TABLE XV k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 3000 °R

PRESS(ATM) 750, EANTHALPY 0.8967+004 (BTU/LR) N.4982+001 (KCAL/G)

TEMP (k) 3001, FHEE ENG w0.3€¢72005 (BTU/LR) «0,2040+002 (XKCAL/G)

TEMP (K) 1667, EATROPY 041523+005 (BTU/LReR) 015232002 (CAL/GeK)

DEN(G/CMI) 0,1105-001

QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2937=002 PFE (ATM) 0 ,NQ00+000

1 0,2937+002 (U PPH2 (ATM) 0,7500+003 PFHe (ATM) 0,7000«000

2 0,n000+000 82408,

3 0,n0004000 99219, IONIZATION PUTENTIAL (31/CV) 109679,

4 0,n0004000 112538, PARTITION FUNCTION 0.00NN+000

S 0,00004000 142354, KOSSELAND MEAN OPACTITY (1/CM) 0,7165=005

WAVE NUMREK ABS CO WAVE NUMBER ABS CO WAVE NUMEER A=S CO
(1/C™) (1/CM) (1/CM) (1/CV) t1/C™) (1/0M)
1000, N,4597=9y10 11000, 0,1292=006 70000, (0,6943=003
1%00, N,1966-009 12000, 0,17149006 75000, N,2312=002
enoo, 0,5327=009 13500, 0,2524=006 20000, 01,7763=001
2%00, 0,113u=008 12000, 0,3582%006 Q0CO00, (0,2694=002
3000, 0,2062=-y08 20000, 0,9578%006 100000, 0,A5422003
4000, 0,5215-008 25000, 0,2135=00% 125000, 1,2575+005
5000, 0,1053=007 27500, 0,3052°005 1%0000, 01,26N94005
5500, 0,1429=007 J0go0, 0,4271=005 175000, N,1647«005
6non, N,1880=007 40000, 0,14332004 200000, ,7228+004
anyo, 0,4662°4307 50000, 0,4419°004 300000, N,4793«002
ion0n, 0,9501+-007 60000, 0,1465=003 400000, 141757002
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TABLE XVIIT a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 200,000°R AND |75,000°R

PRESS(ATM) 1000, ENTHALPY 0,2639+007 (BTU/LR) 001466+004 (KCAL/G)
TEMP (R) 200000, FREE ENG =0,1039+008 (BTU/LR) =0,5772+004 (KCAL/G)
TEMP (k) 111111, ENTROPY 0.6515+400% (BTU/LR=R) 0065154002 (CAL/GeK)
DEN(G/CM3) 0,5534=004
QWN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,11654001 PPE (ATM) N,4994+003
L 0,%56754000 0, PPH2 (ATM) 0,7644=006 PPHe (ATM) 0,56%9a0n4
2 0,5974+000 82458,
3 0,00000000 99795, IONIZATION POTENTIAL (1/CM) 87059,
4 0,0000e000 115776, PARTITION FUNCTION 0.4105+001
S 0,00004000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,2006-001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS CO
t1/CM) (L/CM) (1/CM) (1/CM) t1/cM) (1/¢cm)
1000, 0,3767+004 119000, 0,10584002 70000, 0,13574000
1500, 0,13374004 12000, 0,66364001 75000, Ne11444000
2000, 0,6451+003 13500, 0,6562+001 200006, 0,97460001
2500, 0,3680+003 15000, 0.51364001 90000, 0,34019+000
3n0n, 0,2333+003 20000, 0,2632+001 100000, U,27064000
4000, 0,11424003 25000, 0,1567¢001 125000, 0,16244000
SA00, 0,68314002 27500, 0,1255¢001 180000, 0,10484000
5500, 0,5438¢002 36000, 0,1025+001 175600, U,713%001
6000, 0,4419+002 40000, 0,5215«000 200000, N,5064=001
8000, 0,2235002 50000, 0,3068«000 300000, 0,1704=001
10000, 0,1323+002 60000, 0,1977¢000 400000, 0,7627e002
PRESS(ATM) 100u, ENTHALPY 0,23904007 (BTU/LR) 0:,1328+004 (KCAL/G)
TEMP (R) 175000, FREE ENG #0,87784007 (8TU/LB) e, 48764004 (KCAL/G)
TEMP (K) 97222, ENTROPY 0,6382+005 (BTU/LBeR) 0.6382¢0n02 (CAL/GeK)
DEN(G/CM3) 0,6328-004
QNN PPKN (ATM) TERM (1/CM) PPHT (ATM) 0,1637¢001 PFE (ATM) 0,49924003
1 0,9100+000 0 PPH2 (ATM) 0,1626=005 PPHe (ATM) 0,12R1003
2 0,72694000 82458,
3 0,0000s000 99798, IONIZATION POTENTIAL (1/CM) 65519,
4 0,00004000 115776, PARTITION FUNCTION 0.3598+001
S 0,0000e000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,3895=00%
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ABS ¢n
(1/CM) (1/Cm) (1/CM) (1/CM) ti/cm) (1/7CM)
1000, 0,5365+004 11000, 0.1572+002 70000, 0,2000¢000
1500, 0,1915+004 12000, 0,1285002 75000, 1,16R3000
2n00, 0,9276+003 13500, 0,9776+001 #0000, 0,14314000
2%00, 0,53321+003 15000, 0.76604001 90000, 0,6320+000
3000, 0,3377+003 20000, 0,3935¢001 100000, 0,5002000
4000, 0,170349003 25000, 0,2345¢001 125000, 0,2978+000
5000, 0,10004003 27500, 0.1878+001 180000, 0,190174000
5500, 0,7977+002 30000, 0.,1532+001 175000, 0412904000
6000, 0,64934002 40000, 0,7781+000 200000, 0,91N8e001
8000, 0,3303+002 %0000, 0,4%62+000 300000, 0,3027=001
10000, 0,3962+002 60000, 0,2928¢000 400000, 0,1349=001
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TABLE XVIOT b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I000 ATMOSPHERES FOR I50,000°R AND 125,000°R

PRESS(ATM) 100u, EATHALPY 0.23140+007 (BTU/LR) 0,1189+004 (KCAL/G)
TEMP (R) 14999y, FREE ENG »0472004007 (BTU/LR) «0,4000¢004 (XCAL/G)
TEMP (K) 83334, ENTROPY 0,6227+005 (BTU/LReR) Ne6227+002 (CAL/GoK)
DEN(G/CM3) 0,73848=004
QHN PPHN (ATM) TEXM (g1/UM) PPHY (ATM) 0,2462¢0Nn1 PFE (ATM) 0.,49R8¢003
1 N,1%596+001 "0 PPH2 (ATM) 0,4049«005 PFHe (ATM) N,3348e003
2 fP,R66840N0 82458,
3 0,n0004000 99795, JONIZATION POTENTIAL (1/CF) H3565,
4 0,00004000 115776, PARTITION FUNCTIOMN 0,30R7«0013
5 0,N000«000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,8828«001
WAVE NUMREFR ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm™) (1/CM) (1/Cm) (1/CH) (1/C™) (1/CM)
in00, N,810u*y04 11000, 0,2480002 70000, 0,3001¢000
1500, N,2824¢004 12000, 0.,2028¢002 75000, 0,2593¢000
2000, 0,3396+004 13500, 0.1545«002 ROC0O0, 0,2198¢000
2%00, n,H1244003 15000, 0.1212+002 Q0000, 0,1315+001
Joun, 0,52344003 20000, 0,06232+001 100000, 0,1036+001
4000, N,2637+003 ¢5000, 037130018 125000, 0,61n54000
5000, N,1556+003 27500, 0,2970+001% 150000, n,38754000
5500, 0,12435+003 3ugo00, 0,2421+001 175000, 0,26024000
annn, N,1014+003 40000, 0,1224¢001 200000, 0,18727«000
ango, 0,5185+002 50000, 0,7133+000 300000, 0,6000001
1a000, 0,3091+u02 60000, 0,4551000 400000, N,26A5001
PRESS(ATM) 1000, ENTHALPY 0,1888+007 (BTU/LB) 0,1049+004 (KCAL/G)
TEMP (R) 124999, FREE ENG =0,5665+007 (BTU/LR) e 3147+0Nn4 (KCAL/G)
TEMP (k) 6v444, ENTROPY 0,6043¢005 (BTU/LR=R) 0,6043+002 (CAL/Ge=K)
DEN(G/CM3) 0,kB881-004
QHN PPHN (ATM) TExM (1/CM) PPHT (ATM) 0,4202+003 PFE (ATM) 0,4979+003
1 0,31144001 0 PPH2 (ATM) 0,1348-004 PFHe (ATM) 0,10%1=002
2 N",10R8+003 82458,
3 0,n000e000 99765, IONIZATION POUTENTIAL (1/CV) 80981,
4 0,00004000 115776, PARTITION FUNCTION 0,2699+001
5 N0,N000+000 154708, ROSSELAND MEAN OPACTITY (1/CM) 0,24R3+000
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/C™) (1/CM) (1/CM) (1/CM) (1/C™) (1/CM)
1000, 0,12538+005 11000. 0.4270+002 70000. N,51444000
1500, 0,4633+U04 12000, 0,3496+002 75000, 0,43n0+000
2nuo, 0,2309+004 13500, 0,26674002 20000, 0,306344000
2%50¢0, 0,1352+004 15000. 0,2092+002 90000, 0,3159+001
3npo, 0,6762+u03 20000, 0,1076+002 100000, V,24744001
4000, N, 44464003 25000, 0,6395¢001 125000, 0,1439«001
5000, 0,2639+003 27500, 0.5111001 120000, 0,9036+000
5500, 0,211««003 30000, 0.4160e0012 175000, U,607214000
enpn, N,1727+u03 40000, 0,2087¢001 200000, N,4202+4000
gngn, n,bBB9¢U02 50000, 0,1207+001 300600, )41366+000
io0n00, 0.5316+002 60000, 0.7635+000 400000, N,A0A0=001
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TABLE XVIIT ¢

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I000 ATMOSPHERES FOR |00,000°R AND 90,000°R

PRESS(ATHM) 100vu, ENTHALPY 0.1631+007 (8TU/LR) N.9042+003 (¥CAL/G)
TEMP (R) 106001, FREF ENG ©0,4381¢007 (8TU/LR) «N,2323+0Nn4 (KCAL/G)
TEMP (k) 55554, tNTROPY 0,5612+00% (5TU/LReR) Ne5632+002 (rAL/GeK)
DEN(R/CMI) DN,111m=003
OWMN PPHN (ATM) TERM (1/0V) PPHT (ATM) N,9109+¢00} PFE (ATM) N,49544003
1 0,7540+00% 0o PPH2 (ATM) D,7748=004 PFHe (ATM) N,4566e0N02
2 0,15644001 82488,
3 0,00N0¢000 99798, IONIZATION POTENTIAL (1/CM) 77364,
4 0,0000e000 115776, PARTITION FUNCTIOMN Ne741%«0n3
S 0,00004000 154708, ROSSELAND MEAM OPACTITY (1/CM) 0.,1038¢0n1
WAVE NUMEER ABS €O WAVE NUMBER A8S CO WAVE NUMBER A4S CO
(1/Cv) (1/Cm) (1/Cm) (1/CM) (1/Cw) (1/cM)
1000, 0,2255¢005 11000, 0.,8375¢002 70UQ0. 11,95534000
1800, 0,849+004 12000, 0,0864¢002 7%000. N1,7974¢000
anun, N,4282¢004 15500, 0,5¢41¢002 ROCON, 0,1293¢0N02
2%0n, 0e25314004 15000, 0.4114002 ¢o0QnN, n,0847¢001
3non, 0,165835¢004 29000, 0,2113+002 100000, 4e76%1e001
4r00, N,8482003 22000, 0,1e51+002 125000, N, 43786001
Snun, 0,50744003 27500, 0,9976«001 1%000N, N,2770e001
s%0n0, 040784003 30000, 0,8100¢001 17%000, 1417984001
énpn, 0,33414003 40000, 0,4018¢00% 200000, n,1249400%
anon, N,3732+003 50000, 0.2¢964001 Jnoonn, h,40844000
100098, Ned043+y03 60000, 0.1437¢001 400000, 1,4718000
PRESS(ATH) 1000, ENTHALPY 0.152%¢007 (BTU/L8®) 0:8469+003 («CAL/G)
TEMP (R) 90000, FREE ENQ *0,360%2007 (8TU/LR) »0,2003¢004 (*CAL/G)
TEMP (K) S000v, EANTROPY 057004005 (8TU/LRAeR) 05700002 (CAL/fAeK)
DENCO/CMY) N,1245«003
QHN PPHN (ATV) TERM (1/CV) PPHT (ATM) 0.,133%5¢002 PFE (ATM) N,a933¢0N3
1 0,9186¢002 [ PPH2 (ATM) 0,1860003 PFre (ATM) P,92721e0N2
2 0,1790¢001 A2484, ¢
3 0,0000e000 99708, JONIZATION PUTENTIAL (31/Cr) 75477,
4 0,n000e0N0 118776, PARTITION FUNCTTION Ned31Ue0ng
3 0,0000e0nN0 154798, ROSSELAND MEAN OPACTTY (1/CM) D,20Ab6e0N)
WAVE NUMRER ABS CO WAVE NUMBER ABS Cu WAVE NUMBER AxS CO
(1/76M) (1/Cm) (1/Cm) (1/CM) (1/CM) ti/6M)
inroo0, 0, 298%+ 405 11000, 0,1145¢0¢03 70000, Nel270e00%
1500, 0,11314y09% 1z000, 0.Y389¢0402 75000, 1,10554001
2000, N 878% 404 13900, 0,71068¢002 POUGO, ,22474002
anoo, 0,3540a¢(04 12000, 0.5625¢002 e0UN0., he10v000N2
3000, 0,223u+004 20000, 0,2b83002 100000, (,1313002
4000, Ne31345+y04 25000, 0.,1702%002 1250600, He74014001
Saor, Ny6897eUDY 27500, 0.1355e002 10000, V,46146001
LLTLR n,555,e004 39000, 0,1099+002 175000, H,3043e0N01
6ngn, N,e4552¢009 40000, 0.541490012 200000, 1,21104001
anan, N,2366+003 50000, 0.3075¢0013 3N0000, N,48054000
onoo, 0y14244003 60000, 0,1%14+001 400000, (1,3016«000
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TABLE XVIIT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 80,000°R AND 70,000°R

PRESS(ATM) 1000, ENTMALPY 0,16413+007 (BTU/LR) 0,78%50«003 (KCAL/G)
TEMP (R) 79999, FREE ENG #0,3042+007 (BTU/LR) «0,41600¢004 (KCAL/G)
TEMP (X) 44444, ENTROPY 0.,5569+005 (BTU/LReR) 0:,5569+002 (CAL/Ge=K)
DEN(G/CM3) 0,1411-003
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,2069002 PFE (ATM) N,a807¢0N3
1 0,1868¢002 0 PPH2 (ATM) 0,5141+003 PFHe (ATM) 0,2030=0013
2 0,2010¢001 82458,
3 0,n0000000 99795, IONIZATION POTENTIAL (31/CV) 73225,
4 0,0000e000 115776, PARTITION FUNCTION 0.2215+001
3 0,n000e000 154708, ROSSELAND MEAN OPACITY (1/CWM) N,46R6+001
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) (1/Cm) (1/CM) (1/CM) t1/CM) (1/0M)
1000, 0,4077+005 ii000, 0,1614¢003 70000, 1,1720e¢001
1%00, 0,1557+00% 12000, 0,1323+003 7%000. 0,47994002
2no00, 0,7936+004 13500, 0.,1009+003 20000, 0,41374002
2500, 0,4729+004 15000, 0,7914¢002 90000, 0,31214002
3000, 0,3107+004 20000, 0,4043+002 100000, 0,24064002
4000, 0,1609+004 2500¢, 0,2378+002 125000, 0,13584002
5000, 0,9679+003 27500, 0,1889+002 150000, 0,83644001
$%00, 0,7796+4003 30000, 0,1528+002 175600, 0,%5N4e001
énpn, N,6399+403 40000, 0.,7471+001 200000, 0,3812¢001
gnoo, 0,3332+003 50000, 0,4213¢001 300000, 0,1228+001
10000, 0,2006+003 60000, 0,2605+0014 400000, 0N,%442¢000
PRESS(ATM) 1000, ENTHALPY 0,1292+007 (BTU/LAR) 0.71784003 (KCAL/G)
TEMP (P) 70000, FREE ENG «0,2495¢007 (BTU/LR) «0,13864004 (KCAL/G)
TEMP (K) 38889, ENTROPY 054104005 (BTU/LReR) 0.5440+002 (CAL/GeK)
DENCG/CM3) 0,1634-003
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,3439+002 PFE (ATM) 0,48284003
1 0,3222¢002 0o PPH2 (ATM) 0,1700+002 PFHe (ATM) 0,49%7e0Ny
2 0,2167+001 824548,
3 0,0000e000 99795, IONIZATION POTENTIAL (1/CF) 70512,
4 0,0000e000 115776, PAKTLITION FUNCTION 0,2135+001
5 0,0000e000 154708, ROSSELAND MEAN OPACITY (1/CM) N,10024002
WAVE NUMPER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS €O
(1/Cv) (1/ChM) (1/CM) (1/CM) (1/CM) (1/7¢6m)
inoo0, 0,5781+005 11000, 0,23548003 70000, ),23934003
1500, 0,22244005 12000, 0,1923¢003 75000, N,96584002
anoo, 0,1140005 13500, 0,1465¢003 20000, V,8292¢002
2%00, 0,6817¢004 15000, 0.,11470¢3 Qo00nn, U,A2184002
3nuo0, 0,4491¢006 20000, 0,56833¢002 100600, N,4775+002
4000, 0,2333+004 25000, 0.3413+0072 1250600, ",2677+002
5n00, 0,1407¢004 27500, 0,27040072 150000, 1416634002
8500, 0,11844004 30000, 0,2182¢002 17%(un., 110 7Qenn?
onoo, N,9311+003 40000, 0,1057+002 200000, NeTa ey
8non, nN,4651+4003 50000, 0,5916+001 Inonunn, 1 .24 :5¢(01
10000, Ne2919+003 61000, 0,35¢37«Guy2 400000, U,10A54001
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TABLE XVIIT e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I000 ATMOSPHERES FOR 60,000°R AND 50,000°R

PRESS(ATH) 100U, ENTHALPY 0,11%52+007 (BTU/LR) 0.6402+003 (KCAL/G)
TEMP (R) 5999y, FREE ENG #0,19700007 (BTU/LR) «0,1004+004 (KCAL/G)
TEMP (K) 333383, ENTROUPY 0.5203¢00% (BTU/LReR) 0.5203¢0102 (CAL/GeK)
DEN(G/CHM3) 0,1987=y03
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6217¢002 PFE (ATM) N,46R0e003
1 0,8001+002 0 PPH2 (ATM) 0,70572002 PFHe (ATM) N,1348¢000
2 0,21%7e004 82458,
3 0,0n0004000 09798, IONIZATION POTENTIAL (1/CN) 672%4,
4 0,00004000 115776, PARTITION FUNCTION 0020724001
S N,N0004000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,2274«0n2
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ALS CO
(1/Cm) (1/Cm) (1/CM) (1/CM) {1/CM) (1/CM)
1000, N,.8521+00% 11000, 0,35160003 70000, Ne?5086003
1800, 0,3301+005 12000, 0,2876+4003 75000, 0,21304003
2000, 0,1699+005 14800, 0,2188¢003 #0000, 0,18314003
2%00, 0,1049+009% 15000, 0,1710e003 00000, Ue13434003
3noo0, 0,6728+004 20000, 0,8637+002 100000, 1410434003
4npo, 0,3504¢u04 2%000, 0,5022+002 1725000, N,%8136002
8000, 0,2115¢004 27500, 0,3969%002 180000, N,35%94002
5800, N,1704¢004 30000, 0.,31944002 175000, 1,233%5e002
enon, Neyld400¢004 40000, 0,1534¢0072 200000, N,161%+p02
8000, 0,72864003 50000, 0,8537«001 300000, 81954001
10n00, Ne43774003 60000, 0.,5232¢001 400000, (1,229%0014
PRESS(ATM) 1000, ENTHALPY 0,976%¢006 (8TU/LR) 0,%542%¢0n03 (KCAL/G)
TEMP (R) 50000, FREE ENG «0,1479007 (BTU/LR) af, 8217003 (KCAL/G)
TEMP (K) 2777s, ENTROPY 0.46114005 (B8TU/LReR) 049110002 (CAL/ReK)
DEN(G/CMI) 0,7475=y03
QuN PREN (ATHM) TERM (4/CM) PPHT (ATM) 0,1¢18¢003 PFE (ATM) N,437840N3
1 0,1200¢003 0 PPH2 (ATM) 0,3790-004 Phue (ATM) N,a248e000
2 0,1016000% 82450,
3 0,0000e0n0 99798, JONIZATIUN POTENTIAL (1/CM) 534853,
4 0,0000e000 115776, PARTITION FUNCTION N.¢030e0n1
‘S 0,0000e000 15470R, ROSSELAND MEAN OPACITY (1/CM) 0,944040Nn2
WAVE NUMRERK ABS CO WAVE NUMBEN ABS CO WAVE NUMBER Ai§ CN
(14/Cm) (1/CM) (1/Cm) (1/CM) (1/CM) (4/70m)
000, 0,1277ey06 11000, 0,9294¢003 70000, 1441174003
1800, 0,4077¢008 12000, 0,43240003 75000, 1He%3in84003
2000, 0,48%7ue009% 13800, 0.3282¢003 0000, (1, 44700003
as0n, 0,1545¢009 i1%00n0, 0,2960¢003 e00n0, e Be0NS
Jnun, Ny1021400% 20000, 0e1¢85+003 100600, 1147511003
4n0n, 0,5322¢004 25000, 0,7442¢002 125000, 1,4344e003
L LI 003241004 27500, 0.,5873e002 150000, neNS20e0?
8500, n,2587ey04 30000, 0.4/220002 175000, NyBH~Te(02
énon, 0,2123+004 40000, 0,2¢66¢002 200u00, e3nr2e0n2
6000, n,1302+004 50000, 0,12664002 300000, ney1240%002
10000, N,660U*003 U000, 0,7823¢001 400000, eH44a1e0ny
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TABLE XVIIT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I000 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESSC(ATM) 1000, ENTHALPY 0,720%54006 (BTU/LB) 0.,4003+003 (XCAL/G)
TEMP (R) 40000, FREE ENG «0,1051¢007 (BTU/LB) «0.5839¢003 (XCAL/Q)
TEMP (K) 22222, ENTROPY 0,4429¢005 (BYU/LR=R) 0,44294002 (CAL/GoK)
DEN(G/CM3) 0,3525=003
QNN PPHN CATM) TExM (4/CM) PPHT (ATM) 0,2775%¢003 PFE (ATM) 0,3%592¢003
1 0,27624003 0, PPH2 (ATM) 0,3251¢000 PFPHe C(ATM) 0,1515¢00%
e 0,12%5¢001 82458,
3 04N0000000 99798, JONIZATIUN POTENTIAL t1/CF) 60716,
4 0,00004000 115776, PARTIYION FUNCTION 0,20094001
S 0,r000000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,446864002
WAVE NUMRER ABS CO WAVE NUMBER ABS Co WAVE NUMBER ARS CO
(1/Cv) (1/CM) (1/CM) (1/Cm) (1/C™) (1/CM)
in00, 0,1688¢006 119000, 0,71620003 70000, 0,17P24004
1%00, 0,6086+00% 12000, 0,58%56¢003 75000, 0,15n74004
2000, 0,34%52+005 13500, 0,4455¢003 80000, 0,132%004
2%uo0, 0,2083+00% 15000, 0,3483+003 90000, 0,95384003
3000, 0,13804005 20000, 01767003 100000, 0,72334003
4nu0, 0,7205¢004 25000, 0,30394003 125000, 0,40084003
sSnon, 0,4348+004 27500, 0,8271¢002 1%0000, Ne2451¢003
5500, N,y 3501004 30000, 0,67144002 175000, 0,3607+003
6np0, 0,2872+004 40000, 0.,3354¢002 200000, 0,11094003
snan, 0,1489¢004 50000, 0,1961002 300000, 0,3535+002
10n00, 0,8921+003 60000, 0,1275¢002 400000, 0,1516¢002
PRESS(ATHM) 1000, ENTHALPY 0,3624¢006 (BTU/LR) 0,2013003 (KCAL/G)
TEMP (R) 30001, FREE ENG =0,7213¢006 (BTU/LR) «0 40074003 (XCAL/G)
TEMP (X)) 16667, ENTROPY 0:3612¢00%5 (BTU/LReR) 0,3612¢002 (CAL/GeK)
DEN(G/CHMI) 0,63152003
QKN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,6994¢003 PFE (ATM) 0,1479¢003
1 0,69864003 0o PPH2 (ATM) 0,4775¢004 PPHe (ATM) N,3600e001
2 Nn,75466+000 82458,
3 0,0000#000 99798, JONJZATION POTENTIAL ¢1/CM) 68759,
4 0N,0000e000 115776, PARTITION FUNCTION N.2002¢001
S 0,0000¢000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,4696+002
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS8 CO
(1/Cm) (L/CM) (1/CH) t1/CH) ti/¢cm) (1/7¢M)
1100, N, 68834005 i1000, 0,3949¢003 20000, 0,6051¢004
1500, 0,28W06+005 12000, 0.3335¢003 75000, 0,51284004
2000, 0,1531+005 13500, 0,2663¢003 a0000, 0,478%4004
2%00, N,94644004 15000, 0,2183+003 90000, 0,3249¢004
3oon, 0,6380¢004 20000, 0,1280¢003 100000, 0,24444004
4000, 0,3412¢004 25000, 0,8%71+002 125000, 0,13644004
5000, 0,20914004 27500, 0,7248002 150000, 0,83R84003
5%00, N,1693¢004 30000, 0,0220+002 175000, 0,550%¢003
6non, 0,1395¢004 40000, 0,3729¢002 200000, 0,37426003
8000, 0,7522+003 50000, 0,2%47+002 300000, 0,11406003
0n00, 0,4768¢003 60000, 0.1991+002 400000, 0,45380002
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TABLE XVIT g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I000 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATM) 1000, ENTHALPY 0,2%06+006 (BTU/LR) 0,1392¢003 (KCAL/G)
TEMP (R) 25999, FREE ENG »0,6026+006 (BTU/LR) «0,3348+003 (KCAL/G)
TEMP (K) 14444, ENTROPY 03282005 (BTU/LReR) Ne3282+40N2 (CAL/GeK)
DENCR/CMS) 0,82242003
OHN PPHN (ATM) TERM (1/C¥) PPHY (ATM) 0,b948¢003 PFE (ATM) 0,46064002
1 0,8943¢003 0. PPHZ (AT™) 0,1310¢002 PFHe (ATM) D,22R060N1
2 00‘732‘000 82458,
3 0,0000¢000 99765, IONIZATION POTENTIAL (g/CF) 84878,
4 0,00000000 115776, PARTITION FUNCTJION 062001008
% 0,0000e000 1947908, ROSSELAND MEAN OPACITY (1/CM) 0,2740+002
WAVE NIUMPRER ABS CO WAVE NUMBER ABS CO WAVE NUMEER ARS CO
(1/Cm) (1/Cm) (1/CM) (1/Cm) (1/CH) (1/CM)
inr00, 0,75704004 11000, 0.,1312¢003 70000, 0,33N6¢002
1800, 0,4367¢004 12000, 0,1167+003 75000, 0,9058¢002
anuo, 0,2747+004 13500, 0,9982¢002 a0Go0, 0,10n6¢004
2%00, 0,1866¢004 159000, 0,8671¢002 00000, 0,4833¢004
3Jonoo, 0,1342¢004 20000, 0,5643¢002 100000, 0,3617¢004
4n0n, N,7805+003 25000, 0,42894002 125000, Ue20430004
S0400, 0,50444003 27500, 0,375%¢002 150000, 0,1267004
5300, D,4160+003 Juoo0o, 0,3351R«002 175000, N,A37284003
6000, 034954003 40000, 0,2170002 200000, 1,5623¢003
8noo, 020974003 50000, 0,1635¢002 300000, Ne16K3e0N3
10000, NeldOney0d 60000, 0,1599¢002 400000, 0,A130e002
PRESS(ATN) 1000, EMNTHALPY 0,2401¢006 (BTU/LB) 0,43879003 (xCAL/G)
TEHP (M) 23000, FREE ENG #005304¢006 (BTU/LR) ©0.2834¢003 (KCAL/G)
TENP (K) 127748, ENTROPY 0:3331¢005 (BYU/LAeR) 03134002 (CAL/GeK)
DENCO/CHE) 0,97092003
OHN PPHN (ATM) TERM (41/CM) PPHT (ATM) 0,9471¢003 PFE (ATM) N.14729+002
4 0,9440¢003 LI PPH2 (ATM) 02430002 PFHe (ATM) 0,1100¢0014
2 0,3495¢000 82458,
3 0,0000e000 99798, IONIZATION POTENTIAL (1/CF) 94004,
4 0,00000000 115776, PARTITION FUNCTIOM 0,2001+0nY
5 0,0000#000 154700, ROSSELAND MEAN OPACITY (1/CM) 0.,1674¢0n2
WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AHRS CO
(4/CM) t4/Cm) (1/CM) (1/Cm) ti/¢m) t1/76m)
1000, 0,3185%+004 11000, 0,6195¢002 700d0, 0,4029+002
1900, 013824004 12000, 0.506224002 75000, 0,12384003
2000, 0,74869003 13500, 049189002 20000, 0,1430¢004
2900, Qed48%6003 15000, 0,4342¢002 90000, N,19306003
3000, 0,30824003 20000, 0,3011002 ‘400000, 0,43344004
4000, 0,1663+003 25000, 0.2241+002 125000, 1,24934004
5000, 0,1030e903 27%00, 0,1973002 150000, 3,1943«004
58u0, 0,8488e002 30000, 0,1752+002 175090, 11,10310N4
énpan, N,7067+002 40000, 0.11894002 200000, H,A8534003
3000, Ne4856e002 50000, 0.1008¢002 300000, Ne1991003
19000, N,tB89%¢002 60000, 0,13262002 400000, 0,6916¢002
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TABLE XVIIT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

000 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) 1000, ENTHALPY 0,1538+006 (BTU/LR) 0,1021+003 (¥CAL/G)
TEMP (R) 2uoou, FREE ENG »0,4197+008 (BTU/LR) e0,2332+003 (KCAL/G)
TEMP (K) 11111, ENTROPY 0.3017«005 (BTU/LReR) 0.3017+002 (CAL/GeX)
DEN(G/CM3I) 0,1153-y02
OHN PPHN (ATM) TERM (1/7C¥) PPHT (ATM) 0,9456¢003 PFE (ATM) 0,3408¢001
1 N,9455+003 0, PPH2 (ATM) 0,40694002 PFHe (ATM) 0,4225+000
2 0,A731.001 82458,
3 0,R388e0N2 99795, JONIZATION POTENTIAL (1/CF) 98111,
4 0,00000000 115776, PARTIYION FUNCTION 0,20004001
5 0,0000¢000 154708, ROSSELAND MEAN OPACITY (1/CM) 0.83524001%
WAVE NUMBEFR ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS8 CO
(1/C¥) (1/7Cm) (1/CM) (1/C™) (1/CM) (1/7CH)
1000, 0,69021+003 11000, 0,1468+002 70000, 0,49644002
1500, 0,3035003 12000, 0.1440+002 75000, 0,96194003
2n00, 0,16944003 13500, 0,1377«002 a0000, 0,19040004
2%00, 0,1077+¢03 15000, 1297002 00000, 0,20064003
3non, 0,7434+902 20000, 011934002 100000, 0,49134004
4000, 0,8141002 25000, 0,9142¢001 125000, 0,2979+004
snon, 0,2630+002 27500, 0,8162+001 150000, 0,19134004
3500, 0,21606+002 30000, 0,7366+001 175000, 0,12694004
enpon, 0,1814+002 40000, 0,5607+001 2000900, 0,R1FE84003
anon, 0,14974002 50000, 0.6300+001 300000, 0,22644003
10000, 0,1483¢002 60000, 0,1247+002 400000, 0,7499+002
PRESS(ATH) 1000, ENTHALPY 0,146%+006 (BTU/LB) 0,8140002 (KCAL/G)
TEMP (R) 16000, FREE ENG #0,3060+006 (BTU/LB) ©0,4700+003 (xCAL/G)
TEMP (X) 888y, ENTRUPY 0,2828+005 (BTU/LReR) 0.2828+002 (CAL/GeK)
DEN(G/CA3) 0,1570=-002
QHN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,8626+003 PFE (ATM) 0,30%9+000
1 0,R62640N3 Oe PPH2 (ATM) 0,13664003 PFPHe (ATM) P,7161<001
2 0,5%523.002 82458,
3 N,6029+003 99795, IONIZATION POYENTIAL (1/CF) 104424,
4 0,n000e000 115776, PARTITION FUNCTION 01,20004001
5 0,00004000 154708, ROSSELAND MEAN OPACTITY (1/CM) 0,2321+001
WAVE NUMEBEF ABS CO WAVE NUMBER ABS CO WAVE NUMBER AxS CO
(1/C™) (1/Chm) (1/Cm) (1/CM) (1/CM) (1/70M)
ingn, 0,722R«402 11000, 0,2800+001 70000, 11,84084002
1800, n,3205+y02 12000, 0,2822+001 75000, 0,2123«003
2non, N,3800+002 13500, 0,2765+001 80000, 0,2528¢004
2500, 0,1151+002 15000, 0.2645¢G01 90000, 0,2657+003
Inon, 0,7993¢u01 2ngno, 0,2160+001 100000, 0,60384002
400N, N,44904u01 25000, 0,1916001 12%000, 0,40040004
5000, Nee94neyny 2/%no0, 0.1013*001 150000, 0,279%¢004
5%00, N,-43/+y01 3ng00, 0s1764400% 175000, 0,18924004
6nun, N.2V4neu01 41000, 0,2226+001 200000, 0,1103e004
8non, n,2317+001 50000, 0,4703+001 3Joooo0, 0,2%549003
10000, N,2715+401 60000, 0,1391+002 400000, 0,79224002
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TABLE XVIIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

IO0O0O ATMOSPHERES FOR 13,000°R AND 10,000°R

PRESS(ATM) 1000, ENTHALPY 0,1044¢006 (BTU/LB) 1,56004002 (KCAL/G)
TEMP (R) 13000, FREE ENG =0,2297¢006 (BTU/LB) «0.,4276+4003 (KCAL/G)
TEMP (K) 7222, ENTROPY  0,25704005 (BTU/LBeR) 0,25704002 (CAL/GeK)
DEN(G/CM3) 0,2280-002
QKN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,65934003 PPE (ATM) 0,2168e00%
1 0,65034003 0, PPH2 (ATM) 0,34064003 PPHe (ATM) 0,81720002
2 0,1939.003 824%8,
3 N.1367=004 99798, IONIZATION POTENTIAL (1/CF) 107628,
4 0,00000000 115776, PARTITION FUNCTION 020004001
5 0,0000¢000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,4536+000
WNAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER AdS CO
t1/CM) (1/CMm) (1/CM) (1/CM) (1/CM) (1/7¢cM)
1000, 0,5817¢001 11000, 0,3861+000 70000, 0,6037002
1500, 0,2586400% 12000, 0,3966¢000 75000, 0,20084003
2000, 0,1655400% 13500, 0,3981+000 80000, 0,2394¢004
2%00, 0,9385+000 15000, 0,3905¢000 90000, 0,25144003
3e00, 0,6473+000 20000, 0,3679+000 100000, 0,%7040002
4000, 0,36474000 25000, 0,4306000 125000, 0,56394004
sn00, 0,2343+000 27500, 0,46964000 150000, 0,45264004
%800, 0,19859+000 30000, 0,5546¢000 175000, 0,31%59¢004
6000, 0,16835+000 40000, 0,13684001 200000, 0,1563¢004
8000, 0,2786+000 50000, 0,3928¢001 300000, 0,2397¢003
10000, 0,36434000 60000, 0,1279¢002 400000, 0,74264002
PRESS(ATM) 1000, ENTHALPY 0,9775¢005%5 (BTU/LB) 0,32082002 (XCAL/Q)
TEMP (R) 310001, FREE ENG «0,1627¢006 (BTU/LB) ©0,9041¢002 (XCAL/G)
TEMP (K) 5556, ENTROPY  0,220%¢00%5 (BTU/LBeR) 0,220%¢002 (CAL/QeK)
DEN(G/CM3) 0,3765-002
QNN PPHN (ATM) TERM (1/CM) PPHT (ATM) 0,29694003 PPE (ATM) 0,3447003
1 0,2969¢003 0, PPH2 (ATM) 0,7031¢003 PPHe (ATM) 0,1618e003
2 0,63420006 82458,
3 0,1603007 997958, IONIZATION POTENTIAL (1/CM) 109178,
4 0,3955.010 115776, PARTITION FUNCTION 0.2000¢00%
5 0,00000000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,1849-003
WAVE NUMBER ABS €O WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/CM) {g/cm) (1/Cm) (1/CMm) (1/Cm) (1/CN)
1000, 0,6983=001 11000, 0,1427-001 70000, 0,27164002
1500, 0,3104-001 12900, 0.16152001 75000, 0,9042002
2n00, 0,1747=001 13500, 0,1920001 80000, 0,10800004
2500, 0,1120-001 15000, 0,22922001 90000, 0,41324003
3000, 0,7809=002 20000, 0.445%51=001 100000, 0,2567+002
4no00, 0,4502-002 25000, 0,89132001 12%000, 0,8961004
5000, 0,3098+002 27s00, 0,12440000 150000, 0,83R60004
%500, 0,2737=002 30000, 0,1716000 175000, 0,60220004
6n00, 0,2523=002 40000, 0,5639¢000 200000, 0,250%50004
8noo, 0,7781=002 50000, 0,1731¢001 300000, 0,14324003
10000, 0,1285+001 60000, 0,5732¢001 400000, 0,4909¢002
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TABLE XVIOT |

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATV) 100v, ENTHALPY 0.,2827+005 (BTU/LR) 0,1571+002 (kCAL/G)
TEMP (M) 7000, FREE ENG =0,10364006 (BTU/LR) «0,57%8+002 (KCAL/G)
TEMP (%) 3889, ENTROPY 0,1684+005 (BTU/LPWR) Ne18R4+0N2 (CAL/GeK)
DEN(G/CM3) 0,6190=002
OHN PPKN (ATM) TERKM (1/CF) PPHT (ATM) 0,40310n02 PFE (ATM) 0,1731=000
1 Nn,4031e00n2 0o PPH2 (ATM) 0,9597+003 PFHe (ATM) N,52632007
2 n,9128-011 82458,
3 Nn,3349-013 99795, IONIZATION POTENTIAL (1/CM) 109839,
4 1n,18A1.0106 115776, PARTITION FUNCTIOM 0.2000+001
5 0,0P0004000 154708, ROSSELAND MEAN OPACTTY (1/CM) 0,A374=004
WAVE NUMREW ABS CO WAVE NUMBER ABS CU WAVE MUMBER AKS CO
(1/C¥) (1/C») (1/CM) (1/Cr) t1/C™) (1/0M)
ingn, N.1272-006 11o0n0, 0.6611=003 70000, 0,3593+001
1540, N.5965=006 12000, 0.8805=003 75600, 0,11554002
engn, 0.175¢~005 13500, 0.,1301-002 ROGON, 1,1429+003
2500, n,3687-005 15000, 0.1h49e002 ©0000, ",14974002
3npn, 0,7727=005 20000, 0,4Y53»002 100000, 0,33944001
4non, 0,2151-y04 25000, 0,1104=001 125000, 0,14454005
snyer, R,4674=004 27500, 0,1578=0014 1%0000, Ne16%51¢005
5500, 0,6481-004 3oono, 0,2209-001 175000, 0,1054400%
6ngn, n,6714=004 40000, 0.7412=001 200600, 0,40964004
anryn, N.2313-003 %0000, 0,2285+000 300000, 0,2837+002
1ono0, (1,4833-003 60000, 0,7574+000 400000, 0,10684002
PRESS(ATM) 100u, ENTHALPY 0,1742¢005 (BTU/LR) 0,9676+001 (XCAL/G)
TEMP (R) 5000, FREE ENG ©0,6791+005 (B8TU/LP) e ¢3773%002 (KCAL/G)
TEMP (K) 2778, ENTROPY 0,1706+005 (BTU/LReR) 0,1706¢002 (CAL/G=K)
DEN(G/CM3) 0,8833=002
OHN PPHN (ATM) TERM (1/CM) PPHT (ATM) n,2383+001 PFE (ATM) 0,8277+011%
1 Nn,2383+001 0 PPH2 (ATM) 0,99764003 PFHe (ATM) 0,R442e012
2 0,2798-017 82458,
3 0,7716=021 99795, IONTZATION POTENTIAL (1/CF) 1096477,
4 0,4135.025 115774, PARTIYION FUNCTION 0.2000+001
S 0,0000e000 154708, ROSSELAND MEAN OPACITY (1/CM) 0,2791<005
WAVE NUMRER ABS CO WAVE NUMBER ABS CO WAVE NUMBER ARS CO
(1/Cm) (1/CMm) (1/Cm) (1/C™) (1/C™) (1/CNM)
1h0n, 0,1478=007 11000, 0.,5922=004 70000, 0,3193+000
is00, 0,06727~007 12000, 0,7867=004 75000, 1.1043¢001
2no0, 0,1922-006 15500, 0,1159=003 80000, V0,1274002
2500, 0,4266°406 15000, 0,1646+003 o000N, 0,13310001
3nye, 0,6082-u06 20000, 0,44042003 100000, 0,3017+000
anon, 0,2165=405 25000, 0,9819%003 125000, 0,20%8¢005
shOn, 0,4562=-y05 27500, 0,1403-002 1=0000, 1,20R4e008%
5&yn, N,6246-405 3u000. 0,19642002 175000, 0,9516400%
ennn, N, 3042005 40000, 0,6591=602 200000, C,5777«004
8nrgn, N,2112-004 50000, 0,2032+001 300000, N,23404001
10n0n, 1,4345=004 60000, 0,6735=001 400000, N,A6HS54000
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TABLE XVIT k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC
PROPERTIES OF HYDROGEN AT A PRESSURE OF
I000 ATMOSPHERES FOR 3000 °R

PRESS(ATV) 100vu, ENTHALPY 0,8967+004 (8TU/LR) N, 49RZ
; . GRZ2e0N1 (x(CA 3
;::: ::g :g:t. PREE :NG *0,3586+00% (BTU/LR) -0:19920002 :*gAt;2;
7 EATROPY 0,1494+005 (BTU/LReR . ‘ .
DEN(G/CM3) 0,1474~001 ' - ! foiafdeanz (raLsa-x)
O:N :P:QQ;A;:; TEMM (1/CF) PPHT (ATM) 0,3392¢002 PFE (ATM) 0,0000e0N0
o . 0, PPHZ (ATM) 0,100nUe0n4 4.1
3 hiasp2-0nz B2esn. . j¢00 PFKHe (ATM) 0,n0N0e000
3 0,0000e000 99795, IONIZATIUN POTENTIAL (1/Ct 11947y
4 0,n000e000 115776, PARTITION FUNCTIOMN , n.L:no.Bnn
S 0M,Nn000¢000 154708, ROSSEL ANU MEAN OFPACTTY (1/CM) 0e83833a0nrp
WAVE NUMBRER ABS CO WAVE NUMBER ABS CoO WAVE NUMBER A<S CO
(1/C™) (1/Cm) (1/Cm) (1/Cr) t1/Cm5 (1/0M)
inpen, Ne7077=01y 11000, 0,1969+=006 7000n, 110592002
1500, 0.302]-009 12000, 0,2639=006 75000, 1,3558-002
2:02. N,H202°u09 13500, 0,3885=006 ROHON, ",4219e001
28yn, 0.1140-006 i%0n0, 0,5515=006 90000, ,44554002
Jnoo, 0,3174=y08 20000, 0,147%005 i00cton, Ne10U10e002
4anun, 0,0030=908 2?000. 0,3¢87=005 125000, ", 3445300%
Snp0, o.}oze-uo7 27500, 0,4699=008 1%000n, Ue347940085
5500, 0.5201-007 Sﬁaoo. 0,65762005 175000, 142930005
anpon, 0.717?-007 50000, 0,6804"004 300000, N,R8a%9a(n2
10000, Neld463°006 60000, 0,225%5=003 400000, liq1b4be (N2
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IONIZATION POTENTIAL LOWERING AS A FUNCTION
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FiG. 2

COMPOSITION OF HYDROGEN AS A FUNCTION OF TEMPERATURE
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FIG. 3
COMPOSITION OF HYDROGEN AS A FUNCTION OF TEMPERATURE
AT A PRESSURE OF |00 ATMOSPHERES
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TOTAL ABSOKPTION COEFFICIENT, a* —cm"™'

FiG. 4

TOTAL ABSORPTION COEFFICIENT OF HYDROGEN AS A FUNCTION
OF WAVE NUMBER AT A PRESSURE OF |0 ATMOSPHERES
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—cm!

TOTAL ABSORPTION COEFFICENT, o®

FIG.5
TOTAL ABSORPTION COEFFICIENT OF HYDROGEN AS A FUNCTION

OF WAVE NUMBER AT A PRESSURE OF 100 ATMOSPHERES
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FIG.
ROSSELAND MEAN OPACITY OF HYDROGEN AS A FUNCTION
OF TEMPERATURE FOR VARIOUS TOTAL PRESSURES
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Hy — BTU/LB

ENTHALPY,

ENTHALPY OF HYDROGEN AS A FUNCTION
OF TEMPERATURE
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FIG. 8

(O

He - 1 ‘3INNIVHNIIN3L

s 2 0! s 2 ! s 2 o!
0
\\\\\ 02
\% .
\\ 09
OOO_\ \
oot \\\
o8
N |
iV | \
L0l X 00l
JUNLVHI4WNIL 30 NOILONNY VvV SV NI9ONAAH 40 AJONLIN3I

‘AdOYLN3

gl/nie - is

185

NASA-Langley, 1963



